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MARINE MOLLUSCA OF GUADALUPE ISLAND, 
MEXICO 1 


BY 

A M STRONG 

AMD 

G D. HANNA 


While weathering a storm m the shelter of Guadalupe 
Island on April 20, 1925, the members of the expedition of 
the California Academy of Sciences to the Revillagigedo 
Islands made such use of their tune as the conditions would 
permit Among other activities some dredging was done m 
the semi-sheltered cove at the south end of the island The 
work was done chiefly by G D Hanna, E K Jordan, and 
J. R. Slevm * After some search a small patch of sandy bot- 
tom was located and by dragging back and forth across this 
area several times, a fair sample was secured As might be 


'Editor's Note, Stow 1921 the California Aeaifemy of defences hae sent three #agpedittof» 
to various tMt Mexican localities, sad a conridsnbl* number of reports has been tomed and 
nassbesud aerially under each tbs three striae have the following heeding* Expedition to the 
Quff of California to 1921, Expedition to Guadatope Hand to 1922, sad Expedition to the 
tUriOeifcedo Hands to 1925 Since it is impocrfbie to forssee when the final papers may be 
toppled from these expeditions, ft bee been decided to discontinue the use et the haedtops and 
serial numbers. As ewoeadtorpspersar* received they will be issued to the regular publications 
of the Acadlmy, wfth nrifiefent explanation, however, to todicste which of the enpedWo pe eon* 
carped cont ri b ut ed the materiel upon which the work to based. In accordance with tfaie plan the 
present con tri b uti o n is a dime remit of the Expedition to the ReriUagtosdo Mends to mi, 
aHtooeh a minor amount of data from the Expedition to Gntdatope Island to 1901 to toner* 
pomftedr-Bestcto Warns Evermaon, Editor 

Wee Haua*t Pine. Calif Acad. BoL, ssr 4, vo), 15, no* 1, pp 1-115, p to MO, 7 tea t das., 
JlapBfrlO, 1934, for a fulfill account of the expedition* 
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expected on such bold shores, much of the sample consisted of 
volcanic sand and pebbles, worn fragments of shells and other 
detritus. However, there was a considerable number of 
species of mollusca, either living or excellently preserved. 
These are enumerated m the present list which is believed to be 
justified by the meager knowledge we have heretofore pos- 
sessed as to the marine life of this remarkable island In addi- 
tion, we have included a few other species collected on the 
shores of the island m 1922 and 1925, 

Much has been written about Guadalupe, particularly in 
relation to the vertebrate fauna and the flora * The island is 
surrounded by water approximately 2000 fathoms in depth 
and is entirely volcanic, although no activity has been recorded 
in modem times. The surface indicates that the present form 
is geologically not very old Nevertheless, many of the birds, 
insects, land shells and plants have been isolated so long that 
they have become specifically differentiated from their nearest 
congeners They form a typical waif fauna and flora No 
definite evidence has been brought forward to indicate that the 
island has ever been connected, or nearly connected, to the 
mainland It is situated about 180 miles south-southwest of 
San Diego, California 

Not much is known of the marine life of Guadalupe other 
than the seals, sea lions and sea elephants There are scattered 
references to the fishes and crustaceans in the literature, and 
probably the same is true of the algae. 

The known mollusca of the island, as represented by the 
Academy’s collection, consists of 87 species, of which nine 
appear to be undescnbed and 24 were previously known only 
from a few localities in southern California or the northern 
portion of the coast of Lower California. Twenty-four species 
show a considerable extension of the known ranges, 22 not 
having previously been reported south of San Dtego or die 
Coronado Islands, and two not having previously been 


*For references to the principal literature, aee Hanna, Proe Calif Acad Bn., ter 4, vet ti» 
no. 2, pp. 217-275, pla 15-19, 3 test fig*, September 5, 1935 An account at the land dheBe 
bu bora published bp H A PUabrp.op.oit. rot 16. no 7, pp 159-301. pie. 6*13. 3 test Oca.. 
April 32. 1937 
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reported north of the Gulf of California Sixteen of the 
species are known to have a wide Tange extending from Mon- 
terey or further north to the Gulf of California or further 
south Of the 40 species known to reach as far north as 
Monterey only 16 are reported from the Gulf of California, 
while of the 23 species which include the Gulf of California in 
their known range, 20 are known to reach as far north as 
Catalina Island and 10 as far north as Puget Sound The 
fauna, as represented by the collection, is very similar to that 
of Catalina Island and the Coronado Islands since all but four 
of the known species have been reported from those localities 
The species in the collection are almost entirely shore or 
shallow water forms which either live on marine algae or on 
or among the rocks to which kelp is attached Floating masses 
of kelp are always present along the southern California coast 
and die presence of most of the species on the shores of 
Guadalupe Island can be accounted for most satisfactorily by 
the supposition that the spawn or fry has been transported by 
this means This indicates a current at some time running 
southerly along the southern California coast and turning out 
to sea at an angle which carried it past Guadalupe Island The 
almost complete absence of species which are characteristic of 
the Gulf of California or the coast of the southern portion of 
Lower California, indicates that there has been no similar 
current from the south since the time when the shores of 
Guadalupe Island were first able to support marine life. It is 
well recognized that the fauna of the coast of southern Gait- 
forma and the neighborhood islands, containing over 1000 
species, is distinctly southern in its affiliations with many 
species at the extreme northern end of their geographic range 
This fact, taken in connection with the indicated current drift 
to the south, offers some proof that the prevailing ocean cur- 
rents and climatic conditions along the southern California 
coast have changed but little during recent geological times. 
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LIST OF SPECIES FOUND ON GUADALUPE ISLAND 

1, Acmaa dtptoHs Bechcto, Alaska to San Djgcs 
2 Aq nma pakacea Carpenter! Trinidad to Lower California. 

3* Acmaa persona Escboltz, Aleutians to Soccoro Island 
4. Acteectna angustm Baker & Hanna, Gulf of California 
5* JEsopus arestus Doll, Magdalena Boy, 

6 AkbajeaneUa Bartsch, San Pedro to Gulf of California 
7. Alabina sp, 

8 Akania xqt Usculpfa Keep; Catatma to Todos Santos Bay 
9. Akama cesmia Bartsch; Son Pedro to San Martin Island 

10 Akania aid rayda Bartsch; Son Pedro to Coronado Island. This species 

is present m large numbers. 

11 Akania parpen a Dali, Monterey to San Martin Island 

12 Ampktikakmus indusus Carpenter, Monterey to San Martin Island. 

13 AmpkithaJamus kerns Bartsch, Monterey to Magdalena Bay. 

14 Anodes subturrito Carpenter; San Pedro to Todos Santos Bay 

15 Ana sphda Brodenp A Sowerby, San Pedro to Peru This rode loving 

species is r e p r es e n ted by a single valve and belongs to the dwarfed 
tea of the southern California coast 
16. Astern undoes Wood; San Pedro to Cedros Island. 

17 JterioM califomica Bartsch, San Pedro to Abreojos Point 

18 BtiHvm interfossa Carpenter, Monterey to San Diego. 

19 Bursa caUfomtca Hinds, Monterey to Cedros Island. 

20 Cecum cakfomicum DaU, Monterey to Lower California 

21* Codutus fusifermvs PM>ry & Sharp, Monterey to Cape San Lucas 

22 CdUiastoma splendens Carpenter, Monterey to San Diego 

23 CaptAus cahformcus DaH, San Pedro to San Diego 

24 CmtksopHs sp* 

25 Certtinopsis axys Bartsch; San Pedro to Abreojos Point. 

26 Chama peUuddo Sowerby, Oregon to Chile. 

27. Ctrcutus rossdknm Dali, Son Diego 

28, CreneUa d$va ricata d'Oibigny, Santa Barbara Islands to Panama. This 

species was deacribed from Cuba Numerous valves and a few pairs 
seem to be the same as the west coast form said by Doll to be 
identical. 

29 Cnpi&da kngtUot* GooM; Bering Sea to Panama 

30 Cystuus poHtulms Doll; Santa Barbara to Cape San Lucas 

31 Cypraekna pynforms Carpenter, Sitka to Maz&tlan. 

32 ZHastomaep 

33 Fartulem hemphAk Bartsch, Son Pedro to Abreojos Point. 

34. FissunUa volcano Reeve, Cresoent City to Panama. 
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35, G iyey m m sap. 

36, Gnppiua cal\for*ica Dali, San Diego, This species, previously known 

from the type locality only, is represented by a donen pairs and 
several odd valves. 

37 HakoUs cakfomtcusts Stearns, Santa Barbara to Guadalupe Island, 

38 ffakoUs corrugate Gray, Monterey to San Quentin Bay 

39 HakoUs crackerodn Leach, Coos Bay to Santa Rosaba 

40 HakoUs fulgent Philippi, FaraHons to Gulf of California* 

41, Htppomx aniiqmius Linneus, Crescent City to Panama 

42 Htpponix lumens Carpenter, Crescent City to San Diego 

43 ffyahna caUfomtca TomHn, San Pedro to Puerto Iabertad. 

44 Isekca fenestrate Carpenter, Puget Sound to Gulf of California 
45. Leptothyra pauetcostete Dali, Monterey to Coronado Islands* 

46 JUoUa acuU co itate Carpenter; Catalina to Magdalena Bay. 

47 j hotel cookea no Dali, Coronado Islands to Gulf of California. 

48 Leitonna plaiuuns Philippi, Puget Sound to Magdalena Bay, 

49 LoUta gtgantea Gray, Crescent City to Cedros Island, 

50 UacrecaUute pannosa Sowerby; Gulf of Califomia to Chile, This species 

is represented by many valves, mostly young, 

51 Mangtha beta Dali, Point Afio Nuevo to Coronado Islands 

52 Margarties acuUcostata Carpenter; Bodega Bay to Coronado Islands 

53. MargarUes paretptete Carpenter; Sitka to San Diego Specimens of this 
species are the most numerous in the collection 
54 Marginella jewettn Carpenter, Monterey to San Diego 

55, Metexta dtadema Bartsch, Monterey to Point Loma 

56. Mtberta kelseyt Dali, Monterey to Abreojos Point 

57 Nodulus kelseyt Bartsch, San Pedro to South Coronado Island 

58 Nomsta nomstt Sowerby, California to Cedros Island 

59 Odosiomta apynote Dali & Bartsch, San Pedro to Cape San Lucas This is 

one of the few abundant species found, about 300 specimens were 
taken 

60 Odostemta demenUna Dali ft Bartsch, San Clemente and Santa Catalina 

Islands 

61 Odosiomta doceptrix Dali ft Bartsch, San Hipolito and Abreojos points 

62 Odosiomta eucosmia Dali ft Bartsch, San Pedro to Abreojos Point 

63 Odosiomta naotsa Dali St Bartsch, San Pedro to Scamtnon Lagoon 

64, OdostooM tumcula Dali ft Bartsch, Monterey to Abreojos Point. 

65, Odosiomta vtrgtnahs Dali ft Bartsch; San Pedro to Abreojos Point 
66 Phacotdes cakfomua Conrad, Crescent City to San Ignacio. 

67. P kanan el la puUotdea Carpenter, Puget Sound to Gulf of California 
68 Pkastandia rubrtkneate Strong, San Pedro to Todos Santos Bay 
69. PhUobrya setose Carpenter, Forrester Island to Gulf of California. 
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70 Psephtdta cymaUx Dali; Santa Barbara Island to Gulf of California* This 

species is the most numerous of the bivalves* 

71 Punctordk coopen Carpenter, Alaska to Santa Rosa Island. 

72 Retusa harpa Dali, British Columbia to San Martm Island 

73 t Rtssoella sp 

74 Rtssotna sp 

75 JfaAHtia sp 

76 Rtssotna sp 

77 Rtssotna cahfomua Bartsch , Catalina to South Coronado Island. 

78 Rtssotna eke Bartsch, Catalina to South Coronado Island 

79 Setla montereyensts Bartsch; Monterey to Todos Santos Bay 

80 StphonodenUtkum guadnfissatwn Carpenter; San Pedro to San Diego 

81 Tegvla gaikna Forbes, San Francisco to Gulf of California 

82 Teguia regtna Stearns, San Clemente Island to Gulf of California 

83 Tetnostoma tnvaUata Carpenter, Monterey to Gulf of California 

84 Tetnostoma supraeaUata Carpenter; Monterey to Gulf of California. 

85. Tnphora pedroono Bartsch, San Pedro to South Coronado Island 

86 Venmctdnm oneUum Morch, Monterey to Todos Santos Bay 

87 WtUtamta peUoides Carpenter, Catalina to Gulf of California 
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II 

MARINE MOLLUSCA OF THE REVILLAGIGEDO 
ISLANDS, MEXICO 

BY 

A M. STRONG 
AMD 

G O HANNA 

This report properly constitutes a part of the records of the 
expedition of the California Academy of Sciences of 1925 to 
various west Mexican islands * The collecting of marine mol- 
lusca was placed in the hands of Enc K Jordan and G D 
Hanna who had a special request from Dr. W H Dali to do 
the task as thoroughly as possible at Clarion and Socorro 
islands. It appears that no previous visitors to these little- 
frequented places had brought back more than a scattering of 
shells and these were not sufficient to permit the determination 
of the relationships of the group Indeed, Dr Dali was led 
to suppose from the few he had seen from Clarion Island* that 
an Indo-Facific fauna was dominant there Stearns* in 1894 
stated that “Of Socorro, the principal island of the more 
distant ReVIllagigedo group, we know but little or nothing 
It was visited several years ago by Grayson, the ornithologist 

iPor a fonaisl account, of this •apodittan, wt Proc Calif Acad Soi , ser 4, voL 15, no 1, 
pp 1-113, pis* 1-10, taxi fift. 1-7 1 March 30, 1926. Various tedmttal reports bated upon the 
eoUoatioae obtained have lomared nbaeouently 

<DaS*Oi!liiMr.Prae.C«Mt Aea«.8a.,«r 4, vol ir.no 5, UMU,Jn< 22, 1*20. 

■Straw, Prae U B Nit Mtu.voLlT 18*4, p 14) 


)Ui 4, 1880 
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The few marine shells that have, bent brought from there are, 
as would be supposed, familiar Gulf [of California] forms.” 

The collection enumerated herein came from Socorro and 
Clarion islands. The smaller San BenedktO and Roca Par- 
tida were visited but it was found impracticable to secure any 
shells The two larger islands are volcanic with extremely 
steep submarine slopes Coral grows in some places but sandy 
beaches are practically wanting. On the south side of Clarion 
Island there is a broken coral beach with spots of sand off 
shore where a limited amount of dredging was practicable, 
results were rather indifferent. The chart shows a small sand 
beach near the west end of Socorro Island but rough weather 
prevented the investigation of it As a Consequence of these 
physical barriers, collecting had to be confined almost exclu- 
sively to shallow waters close in shore A few beach shells 
were picked up but most of the collection came from between 
tides or within reach of a bather below low water A few 
species, not otherwise collected, were brought up in the dredge 
from about 30 fathoms on the south side of Clarion Island 
The bottom consisted of rounded chunks of coral and ooraline 
algae Had a good patch of shell sand been found this list 
would undoubtedly be greatly lengthened 
As it is, the list contains the records of 61 species and they 
do not bear out the suppositions of either Stearns or Dali 
Only two species can be said to belong to the Indo-Pacific 
region Many of the species are widely distributed along west 
American shores Eighteen are known from the southern 
California coast or islands, and four of these have not previ- 
ously been recorded from as far south as the Gulf of Cali- 
fornia (The Revillagigedos are about 240 miles south of 
Cape San Lucas ) The remainder, 41 species, would seem 
more properly to belong with the Galapagos Islands or Pana- 
manian faunas than with that of the Gulf of California 
The nearest places from which lists of shells have heretofore 
been published are the Tres Marias Islands, 300 miles east 
northeast, and Cape San Lucas 240 miles north From the 
first locality Stearns 4 recorded 89 species of Which 22 were 

Proc O & Nat. Uua.» voL IT, 1894, gp* 139-104. 8* next paper <& Proe* Calif. 
Acad BcJ ,<cr 4,roL 19, for a Urgar Hat of epee** Cron the Traa Maria* Iriawda. 
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found at Socorro and Clarion. Out of eight of his species 
known to range as far north as California, four were found 
at Socorro and Clarion. 

Carpenter’s* list of 360 species from Cape San Lucas, Lower 
California, did not include 30 forms found at Socorro and 
Qarion islands Of the 18 species from the islands known to 
extend as far north as California, only eight have been listed 
from the Cape. 

Such records as these make it appear almost certain that the 
marine mollusca have the character of a waif fauna Species 
have arrived from hither and yon with little guide but chance 
The islands have probably not been connected to the mainland, 
even by a shallow submarine ridge, during late geologic time, 
and they do not seem to have existed at all for a sufficiently 
long period for the mollusca to have developed insular species 
The land faunas and floras bear out these suppositions except 
that many of the groups are sufficiently plastic to have 
developed insular forms during the time the islands have been 
above water. 

Prior to the departure of the expedition it had been antici- 
pated that the Revillagigedos would furnish a far-flung offshot 
of the wonderful south sea fauna with many strange things 
added or evolved Such a discovery was not to be made. 

Qarion and Socorro islands are about 60 miles apart and 
the intervening waters are supposed to be very deep, yet 
marine shells of the two islands are very similar Many of the 
species were collected at both places and it is probable that the 
close relationship would be further strengthened had not the 
collecting stations been somewhat different in physical charac- 
ters. There was a great deal of coral in evidence about 
Qarion Island, while on Socorro where collections were made 
there was very little 


"Carpenter, Smith, Mfce CoU , vol 10, no 252, 1872, pp 61643ft. 
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LIST OF SPECIES FOUND ON THE REVILLAGIGBDO ISLANDS 

1 Acmata dtscors Philippi Clarion and Socorro islands, numerous specimens 

from each Range Gulf of California 

2 A ctooctna smtrna Dali A few specimens were collected on Clarion Island. 

Range Laguna Beach, California to San Salvador 

3 Anachts coronata Sowerby Socorro, several specimens Range Cadres 

Island, Mexico to Panama 

4 Area sehda Brodenp & Sowerby Clarion Island, a large number of specs* 

mens Range San Pedro, California to Peru 

5 mckalst Bartsch Clarion Island, one specimen Range. Gulf of 
California 

6 Bursa a&tfasctata Sowerby Clarion Island, one specimen, Socorro Island, 

seven Range* Panama Tryon considered this a subspecies of 
Bursa none Brodenp & Sowerby, but it seems to be specifically 
distinct 

7 Cosstdea abbrevutfa Lamarck Clarion Island, one specimen Range* 

Gulf of California to Ecuador 

8 Certikium maculosum Kiener Clarion and Socorro islands, a few speci- 

mens from each Range Lower California to Panama 

9 Codakta dtsbnguenda Tryon 6 Clarion Island, one beach shell Range 

Gulf of California to Panama 

10 Colhsella arupnosa Middendorf Socorro Island, several specimens 

Range Gulf of California to Peru This species is often listed as 
Seurrta mosobuca Menke 

11, Conus bntnneus Mawe Clarion Island, abundant Range. Gulf of Cali- 
fornia to Ecuador 

12 Conus gladiator Brodenp Clarion and Socorro islands, several specimens 

from each Range Gulf of California to Ecuador. 

13 Conus purpurascens Brodenp. Clarion Island, several specimens Range. 

Magdalena Bay, Lower California to Peru 

14 CordtoopMo costata Blainville Socorro Island, four specimens Range 

San Miguel Island, California to Panama. 

15, CoraUtopktla nsntouba Lamarck, Clarion Island, two specimens, Socorro 
Island, one. This is a south Pacific shell not heretofore reported 
from west America 

16 Coralkophda nux Reeve Clarion Island, one specimen, Socorro Island, 

several. Range Gulf of California to Panama 

17 Creptdula aculeata Gmehn Clarion Island, one specimen Range Port 

Harford, California to Chile 

18 CymaHum vesMum Hinds Socorro Island, eight specimens Range 

Cedros Island, Mexico to Peru. 

19 Cypreta alb^mosa Gray Socorro Island, several specimens Range Gulf 

of California to Galapagos Islands 


•This is Lucina (CorfsMs) Tryon, Proc Acad, Nat. Sei Phila., IS72, p 130, 

pi S, fig 3, also Codakia tolpoUa DaQ, Proc U 8 Nat Mas., vol 23, 1901, p 821, formally 
called Lutina hgnma 
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20 Cypraa tsabeUa-mextcana Steams Socorro Island, four specimens. Range* 

Tres Manas Islands, Mexico 

21 Cypracassts tenuis Gray Clanon Island, one specimen over live inches 

long. Range Gulf of California to Galapagos Islands 
22. Cypraohna margarttula Carpenter Clanon Island, one specimen Range 
Gulf of California 

23 Dtadora tnaquohs Sowerby Clanon Island, three specimens, Socorro 

Island, two Range Santa Barbara, California to Ecuador 

24 Dtadora panamensts Sowerby Clanon Island, four specimens Range 

Gulf of California to Peru This species is sometimes listed as 
Ftssundea alia C B Adams 

25 Diplodonta subquadrata Carpenter Clanon Island, a large number of 

specimens taken from coral heads Range Catalina Island. Cali- 
fornia to Peru 

26 Eptdromus nihdulus Sowerbv Socorro Island, eight specimens This ts a 

south Pacific species not heretofore recorded from west Amenca 

27 FtssureUa obscura Sowerby Socorro Island, three specimens Range 

Lower California to Peru, 

28 FtssureUa volcano Reeve Clanon Island, several specimens Range 

Crescent City, California to Panama 

29 FundeUa caudeana d’Orbigny Clanon Island, a large number of speci- 

mens collected from coral heads This species was figured by Reeve 
from Isla Plata as Malleus vesiculatus, but Dr Johnson (Nautilus, 
Vol 32, p 38) has recently placed that name in the synonymy of 
F caudeana , originally described from the West Indies 

30 Gadtma peruviana Sowerby Socorro Island, several specimens Range 

Gulf of California to Chile 

31 Gastrachana ovata Sowerby Clanon Island, numerous specimens taken 

from coral heads Range Gulf of California to Panama 

32 Hehacus radtatus Menke Clanon Island, one specimen, Socorro Island, 

one Range. Magdalena Bay, Lower California to Panama The 
species is usually listed as Solarium vartegaium Gmebn 

33 Htppontx barbatus Sowerby Socorro Island, several specimens Range 

Crescent City, California to Panama 

34 Htppontx lumens Carpenter Clanon Island, two specimens Range 

Crescent City, California to San Martin Island, Lower California. 

35 iAtcuna umfasaata Carpenter Clanon Island, four specimens Range 

Puget Sound to Magdalena Bay, Lower California. This is the 
southernmost record of the genus 

36 Laltrus concenlrtcus Reeve Clanon and Socorro islands, abundant 

Range* Acapulco, Mexico to Panama 

37 Leptotkyra lurtda (?) Dali Clanon Island, four beach worn shells, too 

badly broken for positive determination Range Puget Sound 
to Peru 

38. LtoH* sp» Socorro Island, 12 specimens 

39 Lttkophago calyculatus Carpenter Clancm Island, a large number of 
specimens taken from coral heads Range Gulf of California 
40. LUkmna campers* Philippi Sooorro Island, abundant Range* Gulf of 
California to Ecuador 
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41. IMtorino scutulata OortA, Clanon and fktoosto islands, abundant. Range: 
Alaska to Socorro Island 

42 MargmeUa cakfomica Tomlin Clarino Island, «% specimens; Socorro 

Island, one specimen Range; San Pedro, Cahfomia to Puerto 
Lxbertad 

43 Margtnella regulars Carpenter Clarion Island, two Specimens Range 

Monterey, California to Gulf of California 

44 Modulus eerodes A Adams Socorro Island, one specimen Range Mag- 

dalena Bay, Lower California to Panama 

45 Mutex radteala Hinds Clanon Island, several specimens, Socorro Island, 

many Dali has placed this name in synoymy of Murex lappa 
Brodenp, but Tryon and Reeve have held it distinct 

46 Nenta bemhardt Reclus Socorro Island, several specimens Range Gulf 

of California to Peru 

47 Nenta scabncosta Lamarck. Socorro Island, a large number of specimens 

Range. Lower California to Peru 

48 OhveUa franks Sowerby Clarion Island, one specimen Range Gulf of 

California to Panama 

49, Pedalum ckemnUstanum d*Orbigny Clanon Island, three specimens 
Range Coronado Island, Lower California to Chile 

50 PhyUondus radix GroeUn Clanon Island, one specimen. Range. Mag- 

dalena Bay, Lower California to Peru. 

51 Pyrene (MitreUa) cartnata caUfomtana Gaskoin Clarion Island, three 

specimens Range Alaska to Salma Crus, Mexico. 

52 Pyrene fuscata Sowerby. Clanon and Socorro islands, common. Range 

Gulf of California to Galapagos Islands 

53 Pyrene (MttreUo) oceUata Gmelrn. Clanon Island, one specimen, Socorro 

Island, several specimen*. Range: Gulf of California to Peru. The 
species m frequently listed as M kdeUa cnbrasta Lamarck 

54 Rtssmna Simla Menke Socorro Island, several specimen*. Range Gulf 

of California 

55 StngflMa hruks Swauison. Socorro Island, several specimens. Range 

Gulf of California to Panama. 

56 Thau palula Linnaeus Clarion and Socorro islands, very abundant in all 

stages of growth. Range: Gulf of California to Peru. 

57 Thais planospm Lamarck Clarice and Socorro islands, common Range 

Lower California to Peru, 

58 Trttonalta cucumusUa Steams. Clarion Island, one specimen. Range. 

Tnnidad, California to Scaxmmm Lagoon, Lower California. 

59, TntonaUa sp Socorro Island, eight specimens. The species has not been 
satisfactorily identified. 

60 TruncaUUa skmpsem Steams. Clanon Island, three specimens Range* 

Catalina Island, California to Magdalena Bay, Lower California. 

61 Turbo fiuctuosum Wood. Clarion and Sooorro islands; large numbers at 

specimens from each, showing all stages of growth; some adult 
individuals are over three inches in diameter. Range* Gulf of 
California to Peru 
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MARINE MOLLUSCA OF THE TRES MARIAS 
ISLANDS, MEXICO 

BY 

A. M STRONG 

AND 

G D HANNA 

The expedition of the California Academy of Sciences to 
the Revillagigedo Islands in 1925 1 stopped for nine days in 
May at the Tres Marias Islands, 200 miles southeast of Cape 
San Lucas, Lower California The attention of various mem- 
bers of the party was largely devoted to other duty, but a con- 
siderable number of marine mollusks was secured in the prog- 
ress of other work. Dredging was done at one locality off the 
east side of Maria Madre Island in front of the penal settle- 
ment in 10 to 25 fathoms The remainder of the material 
from this island was secured along the east shore from the salt 
works on the south to a point about four miles north of the 
penal settlement All of the collection from Maria Magda- 
lena Island was obtained along the north shore about die 
center in an east-west direction 

In 1894 Stearns 1 published an annotated list of 89 species 
from the Tres Manas Islands collected by W. J. Fisher, in 
1876, chiefly on Maria Madre Island 

"For a general aoeoont of tba expedition of 1925 see H a nn a, Prop Calif Acad. Bel., ear 4, 
vol 15,0*. If 1924, pp 1-115, pit. 1-10, text fi*e. 1-7 

fit Hat* Mu*, voL 17, 1*94, pp. 1W-20*. 


June 4, 1990 
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On comparing that &£ with the present one, many differ- 
ences will be noted. These lead to the belief that Fisher prob- 
ably collected on the west side of the island as well as the east 
The east side is the more protected from the ocean swell of the 
Pacific and probably fewer large shells are thrown up there for 
that reason 

The fauna is found to be similar to that long known from 
the Gulf of California, however, an unsuspected number of 
migrants from nothern waters appeared. 

In the list below, those species which were also included in 
Stearns’ paper are indicated thus. (S). Those for which there 
is a notable increase m range from the north are indicated by 
(N) The list includes 211 species About 20 others have 
been omitted because of our inability to identify them with 
described forms Those which may prove to be new will be 
considered m the senes of papers on west Mexican Mollusca, 
being published from time to time, by Baker, Hanna and 
Strong 

We are under obligation to Professor Francisco Contreras, 
a member of the expedition, for permitting us to include in the 
list such species as he was able to collect In so far as the 
available series of specimens has permitted, a suite of each 
species has been deposited in the National Museum of Mexico. 
Another set has been deposited in the U S National Museum, 
and various forms have been transferred to the collections of 
A M Strong and Fred Baker The same statements apply 
as to disposition of material to the collections reported upon in 
the two preceding papers 


Pelecypoda and Scaphopoda 

1 Anhttma rtttda DiUwyn Mona Magdalena, five valve*. If the Pacific 

shell is considered os distinct from the West Indian it will talce the 
name of A tsocanha Vemll, 1870 

2 Arcaformosa Sowerby Mona Magdalena, one valve 

3 Area muUtcostala Sowerby Maria Madre; vary common 

4 Area midaMtt Sowerby (S) Maria Madre, one specimen, Maria 

Magdalena, five specimens 

5 Area panfica Sowerby Mona Madre, two valves 

6 Area rettculaia Gmehn Mona Madre, three valves 

7 A rca tehda Brodenp A Sowerby, Mon* Madre, two specimens 
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8 BahUathmmmmm Choimu ts Marfa Madre, five specimens m * piece 

of rode. These seem to agree with Item's figure, “Ltikodomm sp 
3," which he Hsted from the Philippine* and the West Indies. Car- 
penter listed the species from Maeatlan, “No 177,” on the strength 
of a single valve 

9 Cardtta laheostata Sowerby Mam. Magdalena, three specimens and six 

odd valves 

10 Cardtum aptetnum Carpenter Mana Madre, many specimens This is 

said to be the same as C sUnmse Sowerby from South America, but 
the small, smooth Gulf form seems to be really distinct 

11 Cardtum btangulaium Sowerby Mana Madre, a few valves and many 

young specimens 

12 Cardtum comers Brodenp & Sowerby Mana Madre, a few valves and 

young specimens, Mana Magdalena, two valves 

13 Cardtum prtshpleura Dali Mana Madre, three valves, Mana Magda- 

lena, three valves This is C maculosum of authors, not Wood 

14 Chama sptnosa Brodenp Mam Madre, 10 valves, Mana Magdalena, 

three valves 

15 Cktone undateUa Sowerby (S ) Mam Madre, very common 

Id Codakta dtsHnguenda Tryon Mam Madre, three valves, Mam Mag- 
dalena, six valves 

17 Codakta mexteana Dali Mana Madre, 12 valves Thu is Luctna 

peettnata Carpenter, not Gmehn 

18 Corbtda sptetosa Hmds Mam Magdalena, one valve 

19 CremUa dtvarxeata d'Orbigny Mam Madre, six specimens Dali stated 

that the gulf shells arc identical with this West Indian species 
Carpenter desenbed it as C tnfiaia 

20 Cumtngta hmdhsa Sowerby Mana Madre, 10 specimens Carpenter 

hsted three species from Mazatlan but Dali united them under this 
name Our specimens belong to what Carpenter called C tngomb 
Ians Sowerby 

21 Cyathodonta dubtosa Dali (N ) Mana Madre, four valves 

22 DetUahtm fischen Steams (N ) Mana Madre, about 20 specimens 

23 Dentahum samtpoktum Pilsbry fit Sharp (N ) Mana Madre, about 

100 specimens. 

34 Dmncdia lucasana Dali fit Ochsner Mam Madre, many valves. This 
species is commonly luted as D eburnea (Reeve) 1850, but not of 
Deshayes, 1835 

25 Gastrochana owtia Sowerby Mana Madre, several specimens from holes 

m a rock 

26 Glycymtrts tiutquahs Sowerby Mam Madre, several specimens, young 

and adult; Mana Magdalena, a few odd valves 

27, Glycymerts mulUcostata Sowerby Mana Madre, very common, mostly 
young 
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Gfyrymsn* podeuoidei Deshayss. Mari* Madre, vsryootnman. 

Ida acute Conrad (N.) Maria Madre; two specimens. 

Ltltoptogo aristota Dttlwyn Maria Madre, two specimens in a piece of 
coral rock 

Lttkophaga plumula Hanley Maria Madre, one specimen in a piece 
of coral rode 

Lyonsta f ouldtt DalL (N ) Maria Madre, five valves. 

MaavcatUsia squakdc Sowerby Maria Madre, very common 
Modulus capex Conrad Maria Magdalena, one specimen. 

Modulus coralhopkagus GmeUn. Maria Madre, several specimens from 
holes m a piece of coral rock. This u said to be the same as the 
West Indian species more commonly known under the name of 
M optfox Say 

Myhlus multiformis Carpenter (S ) Maria Madre, two adult and many 
young specimens. 

Ostreo chilonsis DatL Mafia Madre, six valves 
Pecleu cataractos Dali Mam Madre, two valves. 

Ptdex arndans Sowerby Maria Madre, 20 valves, Maria Magdalena, 
five valves 

Pecien subnodosus Sowerby Maria Madre, one valve; Maria Magdalena, 
four valves 

Pedolum ckommtmonum d’Qrbigny. Mana Madre, six specimens from 
shore and many from holes in a piece of rock, Maria Magdalena, 
six specimens 

Pctncola robusla Sowerby. Mana Madre, five specimens from a piece of 
coral rock. 

Phocotdes apprommatus Dali Mana Madre, many valves, 

Pkacoides Umprus Dali Maria Madre, many adult valves and young 
specimens. 

Pkacotdes nuttaUi Conrad. (N*) Maria Magdalena, two valves. 
PtnOada fimbnata Dunker The pearl oyster Maria Madre, several 
specimens* 

Pttana vulnerata Broderip. Mana Madre, very common 
Psammobsa fuealus Hinds. Mana Madre, a few young 
Plena sterna Gould Mana Madre, two specunens 
Siphodenkdtum quadnfissatum Carpenter. (N ) Maria Madre, about 20 
specimens 

51 Spondylus calafer Carpenter. Maria Madre, one specimen. 

52 Ta&hu t affixes C B Adams. Mana Madre, four young specimens. 

53 Telhua cumu&i Hanky, Maria Madre, five valves 

54 Tolbna ochracea Carpenter Mam Madre, two adult and several young 

valves 

55 TeUtua panamensts Dali Maria Madre, very common. 
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56 Vonericardlaflammsa* Mkhtlin. Maria Magdalena, 12 valves. 

57 Vmmkanka c rasskutot* 4 flo werb y. Mark Madre, two valves, Maria 

Magdalena, 10 valves. 


Gastropoda 

58 Acanlktna murtcata Brodenp Mans Madre, five specimens, Mans 
Magdalena, three specimens* 

59. Acmcsa dtscors Philippi (S.) Maria Magdalena, one specimen. 

60. A cm#& hmatula Carpenter. Mans Madre, 20 specimens. 

61 Acmaa rosacea Carpenter Maria Madre, several specimens, 

62. AcUoctna angusUor Baker & Hanna. Mana Madre, about 500 specimens. 

63 Aktba supraltraia Carpenter. Mana Madre, several hundred specimens 

64 Alabtna dumedem Bartsch Maria Madre, 10 specimens. 

65 Alabtna occideniahs HefflphiH (N.) Maria Madre, 40 specimens 

66 AUctrum pagoda corfmtenta C B Adams <S ) Mana Madre, several 

speomens 

67 A lectnon verstcobr C B Adams Mana Madre, 12 specimens 

68 Aleles sqmomtgcrus Carpenter Maria Madre, several specimens 

69 Alvanta tumtda Carpenter. Mam Madre, 40 specimens 

70 A nackis pygmaa Sowerby Mana Madre, 20 specimens 

71 A nachss subturrUa Carpenter (N ) Mana Madre, 10 specimens, 

72. ArchtUctontca granulata Lamarck (S ) Mam Madre, several young 
speomens 

73 A sit eta okvaceum Mawe. Mana Madre, two speomens, Mam Magda* 

lena, nine specimens 

74 A straa unguis Mawe. Mana Madre, three specimens, Mam Magdalena, 

four specimens 

75 Barleeus aiders Carpenter Maria Madre, 40 specimens 

76 Bullarut punctukUa A Adams. Mana Madre, one adult and many 

young specimens; Mam Magdalena, one specimen 

77 Cctcum f claikratum Carpenter Mana Madre, four specimens 

78 Calyptraa mantmtUans Brodenp (S ) Mana Madre, 12 specimens. 

*V*n*ritardia flammta Michbum, Mag da Zool. 1S30. pi 6 —Raws, Coach, loon tCardUc], 
1843. pi. 8, fig. 33, fas CviUo ] 

Ynerteer dU cnnkostet* Sowsssv, Dall, Pro c. XT S. Nat. lies., rol. 37, 1903, p, 261, 
not Spwsaev, Taakarvitye Cataiog 1S2S, App. p. iv 
ConNto iwrit Bsfloesir, Proa to oL Soc, 1832, p. JA-JUrvi, Cmoh. loon {CeAto], 
1S43, pL j, figa. 23 a, A 

CwrdUa inmUe fiaoomzr, Proc. ZooL Soc 1832, p. 56— Raeva, Coach. loon. fCardfeti 
1843, pi. 5, fig 26. 

Cardtta ffm fwS a h Sawsaav, TsnkarriUa Catalog. 1823, App. p hr — WbOO, ladas Taat. 

fluppi 1S2S, p. 204, pi 2, fckomoUi* 3, Meranoa from 1856 Bd.] 

CM! a tmUrt Bsonaxp, Proc. ZooL Goo. 1332, p. 55 —Raws .Couth. Icon. fCardtaJ, 
1043, pi, S, fig. 2a 
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79 Cantbonu gemmate* Reeve, Mane Madre, one specimen, 
da Cantharus songmnoUalus Duclos Maria Madre, seven specimens; Maria 
Magdalena, five specimens, 

81 Casstdea abbreviate Lamarck Mana Madre, one specimen. 

82 Centhtum maculosum Kiener (S ) Mana Madre, 12 specimens, Mana 

Magdalena, three specimens 

83 Centhtum unctnalum Gmelin Mana Madre, 30 specimens 

84 Clava gemmatum Hinds (S) Mam Madre, many specimens 

85 Conus brunneus Mawe (S) Maria Madre, one specimen 

86 Conus doth Steams (S ) Mam Madre, four specimens 

87 Conus pnneeps Lamarck Mana Madre, three specimens, Mana Mag- 

dalena, seven specimens 

88 Conus purpurascens Brodenp (S) Mana Madre, five specimens, 

Mana Magdalena, 12 specimens. 

89 Conus iomatus Brodenp Mana Madre, many specimens, mostly young 

90 Coralkopktla nentetdes Lamarck Mana Madre, 12 specimens 

91 CaraUtophtla nun Reeve Mana Madre, two specimens 

92 Crassuptra atemma Sowerby Mana Madre, one specimen 

93 Creptdula aculeate Gmehn Mana Madre, mne specimens 

94 Creptdula excavate Brodenp Mana Madre, many specimens 

95 Creptdula exuviate Nuttall Mana Madre, one specimen 

96 Creptdula tncurva Brodenp Mana Madre, two specimens 

97 Cructbubm imbncatum Sowerby. (S ) Mana Madre, many specimens 

98 Cructbulum sptnosum Sowerby (S ) Maria Madre, many specimens 

99 CyltchneUa fantesma Baker & Hanna Mana Madre, 23 specimens 

100 CymaHum ptleans Lintuptis Mana Madre, two specimens 

101 Cymatosynnx mgtna Dali Mana Madre, 25 specimens 

102 Cymatosynnx eeoka Dali Mana Madre, 20 specimens. 

103 Cyprma albgtnosa dray (S ) Mam Madre, three specimens, Mana 

Magdalena, eight specimens 

104 Cyprma arabtcuia Lamarck. (S ) Mana Madre, seven specimens, Maria 

Magdalena, six specimens 

105 Cyprma cervtneUo Kiener Mana Madre, six specimens 

106 Cyprma tsabcUa-mextcano Stearns (S.) Mana Magdalena, four speci- 

mens 

107 Cyprascassu caarctete Wood (S) Mana Magdalena, four specimens 

108 Cyprmehna margantute Carpenter Mana Madre, several hundred 

specimens 

109 Cystxcus pohtulus Dali. (N ) Mana Madre, about 100 specimens 

110 Cytkarella penetepe Dali Mana Madre, 18 specimens. 

1 1 1 CyihareUa phmthusa DalL Mam Madre, nine specimens. 

112 Dtadora xnaquahs Sowerby (S) Mana Madre, two specimens. 
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1 13 Dtadora panamensts Sowerby (S ) Mam Magdalena, eight specimens 

This is F attaC B, Adams 

114 Daphnetia bartsckt Dali Mam Madre, one specimen 

115 EUphantaneUum heptagonum Carpenter Maria Madre, several hundred 

specimens Carpenter's description was based on a single broken 
specimen but the species seems to be very distinct The nbs are 
not uniformly seven in number 

116 Engtno rufonotata Carpetner Maria Madre, nine specimens 

117 Epttontum (NtHdoscala) f aptcukUum Dali Mana Madre, two specimens 

118 Epttontum (NtHdoscala) btalatum Dali, Mana Madre, five specimens 

119 Epttontum ( Asperoscala ) canna DalL Mana Magdalena, one specimen 

120 Epttontum (Nodtscala) reUporosum Carpenter (N ) Mana Madre, nine 

specimens 

121 Epttontum { Asperoscala ) xantun Dali Mana Madre, nine specimens 

122 Fasctolarta pnneeps Sowerby Mana Madre, several specimens 

123 FtssureUa rugosa Sowerby Mana Madre, one specimen, Mana Magda- 

lena, two specimens 

124, FtssureUa vtrescens Sowerby Mana Madre, one specimen, Mana Mag- 
dalena, 10 specimens 

125 Fustnus toylortanus Reeve Mana Madre, several young specimens 

126 Hamtnoea angelensts Baker & Hanna Mana Madre, several young 

specimens 

127 Harpa crenata Swainson (S ) Mana Magdalena, two specimens 

128 Htppontx barbatus Sowerby (S ) Mana Madre, two specimens 

129 Htppontx anttquatus Lirnwus Mam Madre, one specimen 

130 Htppontx grayanus Menke, Mana Madre, many specimens 

131 Hyaltna ealtforntea Tomlin Mana Madre, 12 specimens of a small, pale 

vanety 

132 Iseltca oootdea Gould Mana Madre, 61 specimens in all stages of growth 

The variation m this lot makes it seem quite probable that I 
maculosa Carpenter (Mazatlan Catalogue No 406), was desenbed 
from a young, well marked specimen of this species 

133 LamtUarta steamstt Dali (N ) Mam Madre, six young specimens, 

134 Lamprodoma voiuUUa Lamarck Mana Magdalena, one very large 

specimen 

135 LaUrus ceratus Gray (S ) Mana Magdalena, one specimen 

136 Ltoka acuHcostata Carpenter (N ) Mana Madre, 20 specimens 

137 LioUa rammala Dali Mana Madre, many specimens 

138 LtUortna conspersa Philippi (SO Mana Madre, 85 specimens. 

139 LtUortna phtUpptt pentctUata Carpenter Mana Madre, 13 specimens 

140 LtUortna puUata Carpenter Mana Madre, many specimens Some 

authors hst this as identical with the northern L scutulata Gould 

141 Malta ringens Sowerby Mana Madre and Mana Magdalena, several 
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142, JferjMb ptowm&anmtoy. 

143. ifajvMtfiMMtf Mmocttlstes Daft. (NJ Marta Midi*, one specimen. 

144 MehneUa bold** Bartsch. Mark Magdalena, tw» specimen 

143 MsteueBamosicanaBortKh. Mam Madre, 27 spectaaefts. 

146. Afefoucia convex* Carpenter Maria Madre, nine specimens 
147 MicraneBum f tlongatum Carpenter Mana Madre, one specimen 
143 Mtiro funuuiata Reeve. Mam Madre, one specimen 
149 Ultra lens Mawe. (S ) Mam Magdalena, nine specimens 
150. MitreUa ocellata Gmelm (S) Mana Magdalena, eight specimens. This 
is NtUdeBa cnbrana of many authors 

151 Modulus cer odes A Adams (S) Mana Madre, 18 specimens 

152 Morum tuberculosum Sowerby. (S ) Mana Magdalena, two specimens 

153 Mures bicolor Valenaenes Mana Magdalena, one specimen 

154 Mures rechrostru Sowerby, Mana Madre, one specimen, 

155 Nabca catenala Phihppi Mana Madre, several young specimens. 

156 Nenla bemhardt Reclus (S ) Mana Madre, one specimen 

157. Odoskmio ( Mtralda ) apynota Dali & Bartsch. Mana Madre, six speci- 
mens 

153 OdosUmta (Chrysalltda) deceptnx Dali & Bartsch Mana Madre, one 
specimen. 

159 OdosUmta ( Chrysalltda ) t lapamna Dali & Bartsch Mam Madre, one 

young specimen. 

160 Odostomut ( Salasstd ) scalanformts Carpenter. Mana Madre, about 40 

specimens 

161 Odostomia (Chrysalltda) vttcadnoana Baker, Hanna & Strong Mam 

Madre, 20 specimens 

162 Otoe hiatula Duck*. (S ) Maria Magdalena, four specimens This 

species is listed as 0 testacea Lamarck by many authors 
163. Oheella gracths Sowerby Mam Madre, a number of young specimens, 
Maria Magdalena, 15 specimens. 

164 OhvellaundateUa Lamarck. Mana Magdalena, five specimens 

165 Parametano dupontu Kiener (S ) Mana Magdalena, five specimens 

This is ConeUa cedonulh of many authors 

166 Patella mextcana Brodenp St Sowerby (S ) Mana Magdalena, several 

specimens. 

167 PkostaneUa typicum Dali (S ) Mana Madre, nine specimens, Maria 

Magdalena, one specimen Thu is P vanegata Carpenter 

168 Phtlberlta afints Dali (N ) Maria Madre, three specimens 

169 PhtUmUa tnchodes Dali Mam Madre, many specimens 

1 70 Pkyllonotus prtnceps Brodenp Mam Madre, one specimen 
171. PhyUonotus regtus Swainson- Mam Magdalena, two specimens. 

172 PoUntces uber Valenciennes. Mana Madre, about 20 specimens, mostly 
young 
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175 Pustularia pustulate Lamarck. (S) Mana Madre, one specimen, Maria 
Magdalena, three specimen*, 

174 PyramidiUa hastata A Adams Maria Madre, one specimen 

175 Pyrene fuscata Sowerby (S ) Mana Madre, 20 specimens, Man* Mag- 

dalena, 24 specimens 

1 76 Pyrene kemastoma Sowerby Mana Madre, about 50 specimens 

177 Pyrene major Sowerby Mana Madre, one specimen, Mam Magdalena, 

six specimens 

1 78 Rtssotna firmala C B Adams Mana Madre, one specimen 

179 Rtssotna strtcta Menke Mana Madre, one specimen 

180 Setla asstmtllata C B Adams Mana Madre, about 100 specimens 

181 Stpkonana maura lecanta Philippi Mana Madre, four specimens 

182 Stpkonana maura palmata Carpenter Mana Madre, seven specimens, 

Mana Magdalena, six specimens 

183 Stngalella tnshs Brodenp Mana Madre, six specimens, Mana Magda- 

lena, two specimens 

184 Strombtna gtbberula Sowerby Mana Madre, about 100 specimens 

185 Strombtna maculosa Sowerby Mana Madre, six young specimens 

186 Strombtna pulchernma Sowerby Mana Madre, three specimens 

187 Strombus galeatus Wood (S ) Mana Magdalena, several specimens 

188 Strombus granulatus Gray Mana Madre, two young specimens, Mana 

Magdalena, one specimen 

189 Strombus pertmanus Swainson Mana Magdalena, two specimens 

190 Tegula globula Carpenter (S ) Mana Madre, one specimen, Mana 

Magdalena, nine specimens 

19J Tegula manana Dali Mana Madre, 20 specimens, Marta Magdalena, 
1 2 specimens This is Omphahus coronatus of Carpenter and Tryon , 
not Adams 

192 Tktas btserahs Blainville Mana Madre, two specimens, Mana Mag- 

dalena, one specimen 

193 Tnphora contrerasi Baker Mana Madre, 11 specimens 

194 Tnphora dalh Bartsch Mam Madre, 14 specimens 

195 Tnphora pemnsulans Bartsch Mana Madre, 12 specimens 

196 Tnvta pull a Gaskoin Mam Madre, three specimens 

197 Tnvta radtans Lamarck (S ) Mana Magdalena, one specimen 

198 Tnvta sanqtctnea Gray Mana Magdalena, one specimen 

199 Turbo flueluosum Wood (S ) Mana Madre, four specimens, Mana 

Magdalena, one specimen 

200 Turbo squamtger Reeve (S) Mana Madre, 25 specimens, mostly young 

201 Turbomlla (Mormula) coyotensts Baker, Hanna & Strong Mana Madre, 

two specimens 

202. Turbomlla (Pyrgtscus) flavescens Carpenter Mana Madre, about 40 
specimens 
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203 Turbomlla (Pyrgtscus) tndentota Carpenter* Maria Madre* 25 specimens 

204 Turbomlla (Pyrgtscus) larunda Dali A Bartscb Maria Madre* about 100 

specimens 

205 Turbomlla (ChetnmL&a) ? muncata Carpenter, Mana Madre, two worn 

specimens 

206 Turbomlla ( Pyrgtscus ) ? sanctorum Dali & Bartsch Mana Madre, one 

worn speumen 

207 7 urrtcula tubercultfera Brodenp & Sowerby Mana Madre, eight speci- 

mens, young 

208 7 umteUa hgrtna Kiener Maria Magdalena, two specimens 
200 Typhts grandis A Adams Mana Madre, two specimens 

210 Vasum ccestus Broenp Mana Magdalena, two specimens 

211 Wilhaima ptUwdtb Carpenter (N ) Mana Madre, two specimens 
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IV 

SOME RISSOID MOLLUSCA FROM THE GULF 
OF CALIFORNIA 


BY 

FRED BAKER 

G D HANNA 

AMD 

A M STRONG 

This report has been prepared in the same manner as one on 
the Pyramidellidae which we published m 1928. 1 The same 
collections there mentioned have furnished species of Ris- 
soidae; in addition, one fine large form was found in a small 
collection from Cape San Lucas, made by the naturalists of 
the U S S Albatross about 1914. This collection was 
deposited in the California Academy of Sciences and contains 
a considerable number of species, mostly large forms 

The west American species which have generally been 
grouped together under Rissoidae have been divided by Drs 
Dali and Bartsch into several genera and three families Of 
these the following appear m this paper Alvania and Amphv- 
thalamus in the family Rissoidae, Rtssoma m the family Ris- 
soirads, and Barleeia and Rtssoella, not ascribed to any 
family ** T 

The species are comparatively easy to identify because of 
the excellent monographic studies prepared by Dr Paul 
Bartsch and published by the U S National Museum An 
exception must be noted m the case of Barteeia The simple 

‘Proe-Ollf Acad Sri, nr 4,*ol 17, no 7,pp 209-144, pi*. M, II, June 29, 192* 


July IS, 1930 
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nature of the shells of the species of this genus, and the lack 
of information as to ecology and limits of variation, cause the 
determinations to be somewhat questionable. We have recog- 
nized and illustrated four species but we are not completely 
convinced that the collections do not contain a greater, or pos- 
sibly a lesser, number 

1 Alvama lucasana Baker, Hanna & Strong, new species 
Plate 1, figure 1 

Shell rather small, everywhere marked by minute growth 
lines, cylindro-conic, dark straw-colored , nuclear whorls about 
two, smooth and slightly shining, depressed, forming a mam- 
millate apex, post-nuclear whorls four, well rounded, nar- 
rowly, slopingly shouldered above, marked by rather indis- 
tinct, rounded, vertical or slightly retractive axial ribs, obso- 
lescent on the base, about 22 appearing on the first whorl, 16 
on the second, 18 on the third, and 24 on the last, interspaces 
and axial ribs crossed by nearly equal and equally spaced, nar- 
row spiral cords, five appearing on the first and six on the 
succeeding turns, producing tubercles at their intersections 
with the axial ribs, these cords separated by very distinct, 
wavy incised spiral lines, the upper slightty more marked, 
giving the appearance of an appression of the summits of the 
whorls and bringing the upper row of tubercles into decided 
relief, sutures moderately impressed but rendered indistinct 
by the extensions of the axial nbs ; periphery scarcely defitied 
by the extension of the lowest suture; base rather long, well 
rounded, showing the feeble extensions of the axial nbs and 
about nine 7 nearly equal spiral cords , aperture entire, broadly 
subpynform, the posterior angle being obtuse, outer lip not 
much thickened and the peritreme nowhere heavily calloused, 
probably because the holotype is not fully mature Length 
2 5 mm , diameter 1 mm 

Holotype No 4597, Mus Calif Acad Sci, collected by 
G D Hanna and E. K Jordan m 1925 at Cape San Lucas, 
Lower California Three additional specimens were taken at 
the same place, 
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This species most nearly resembles Alvania compacts Car- 
penter, from the region north of Puget Sound, but is more 
slender and has fewer axial ribs The great difference in dis- 
tribution makes it improbable that it is even a subspecies. 

2 Alvania herrerse Baker, Hanna & Strong, new species 
Plate 1, figure 4 2 

Shell small, ovate, slightly shining, light straw-colored, 
nuclear whorls about two, rather prominent, smooth, slightly 
opalescent, mammillate , postnuclear whorls four, rather 
straight above, rounded below, slightly overhanging, very 
narrowly tabulately shouldered at their summits, differentiated 
from the last nuclear whorl by a prominent tubercle, the first 
of a spiral series continuing on the periphery, most marked on 
the first two whorls and becoming obsolete on the body whorl, 
each tubercle forming the lower part of a narrow axial rib, 
about eight appearing on the first whorl, 14 on the second, and 
16 on the third and fourth, intercostal spaces shallow, flat- 
tened at the bottom, about twice as wide as the axial nbs, 
crossed by subequal and subequally spaced, low, rounded spiral 
cords, sloping more abruptly above than below, those on the 
first two turns indistinctly marked, about 12 on the third and 
fourth whorls, these cross the axial ribs and render them 
tuberculate at their intersections, the upper two tend to become 
fused, thus producing a more prominent series of tubercles 
indistinctly coronating the whorls , a similar fusing appears at 
places on the lower two cords connecting the peripheral series 
of tubercles, upper sutnres strongly impressed, the last only 
slightly so; base rather long, defined by a shallow sulcus, the 
continuation of the last suture, marked by feeble continuations 
of the axial ribs and by about 12 equal and equally spaced 
cords similar to those on the body whorl, beginning rather 
dose together near the aperture and separating regularly as 
they advance , aperture broadly and quite regularly pyriform, 
rendered entire by a callus which is most marked on die outer 
lip; outer lip thickened on the edge, thm within, drawing the 
external sculpture clearly Length 3 mm , diameter 1.5 mm. 

Holotypc No. 4598, Mus. Calif Acad Scu, collected by 
G D. Hanna and E K Jordan tn 1925 at Gape San Lucas, 
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Lower California. About 20 additional specimens were taken 
at the same place. 

This species can be differentiated from Ah/ania lirota (Car- 
penter)* by its less defined sutures and narrower axial ribs, 
especially just above the sutures where A hrata shows greatly 
enlarged tubercles, and by the subcoronation of the whorls. It 
is perhaps more like Alvania lucasana of this paper but it is 
more obese, has fewer axial ribs and has differently shaped 
whorls 

The species is named for Prof A Herrera, Director of 
Biological Studies m Mexico 

3 Alvania gallegoti Baker, Hanna & Strong, new species 
Plate 1 , figure 1 1 

Shell rather small, elongate-conic, everywhere marked by 
minute growth lines, covered by a thin, fugaceous, light straw- 
colored epidermis, showing white where denuded, nuclear 
whorls nearly two, smooth, well rounded, forming a mammil- 
lated apex, postnuclear whorls 5%, subangulated at the 
periphery, cancellated by narrow, rounded, slightly protractive 
axial ribs terminating at the suture of the last whorl, and 
nearly equal spiral cords, generally tuberculated at their inter- 
sections and enclosing shallow, squarish pits, from 20 to 22 
axial Tibs appear on all whorls except the first , four spiral cords 
appear on the lower whorls, the first three placed on a long, 
sloping shoulder occupying about of each whorl, the fourth 
cord forming the narrow canna of the subangulation ; spiral 
cords subequal and subequally spaced, the upper two being 
dightly closer than the others, the posterior at the summit, 
just outside the suture, the anterior almost equally near the 
lower suture, the last whorl and base showing fine, intercalat- 
ing, spiral cords, sutures deeply impressed; base rather short, 
slightly inflated at the periphery, marked by nine low, rounded 
roughened, but scarcely tuberculate spiral cords, the upper 
originating m the last suture, the others on the parietal wall 
and spreading and diminishing rather evenly towards the tan- 

• Am Unit Cupular, Cat. Mu ShalU, 1SM, p MS, AU a m it lirtlt Butuh, Proc V a 
Nat, Mtu., vol 41, p MS, pi 39, Sg 3,1911 
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bihcal region , aperture very broadly and rather evenly pyri- 
form , outer and basal lips very thin, crenulated by the external 
sculpture which shows plainly within, columella and parietal 
wall scarcely calloused. Length 2 3 mm. , diameter 1.1 mm 

Holotype No 4599, Mus Calif Acad Sa, collected by 
G. D Hanna and E K. Jordan in 1925 at Cape San Lucas, 
Lower California. Two additional specimens were taken at 
the same place 

This species differs from other west American Alvanias by 
its subangulated periphery , this character is noticed in A lore? 
from the Galapagos Islands, but in that species the spiral cords 
are sublaminate and differently arranged 

The species is named for Professor Jose Maria Gallegos of 
the Mexican Biological Survey who lost his life m Yucatan in 
the prosecution of his work and who is much honored m Cali- 
fornia for his untiring efforts to bring about a coordination of 
the biological work of the Federal Government of Mexico with 
similar work being earned on in the State of California 

4 Alvania monserratensis Baker, Hanna & Strong, new species 

Platt. 1, figure 9 

Shell very small, subperforate, oblong-ovate, white or more or 
less clouded with straw-color or brown , nuclear whorls small, 
immersed and scarcely showing, postnuclear whorls four, 
decidedly exserted, with a broad, sloping shoulder above, con- 
vex below, cancellated by subequal and subequally-spaced, 
rather prominent, narrow, slightly retractive axial ribs termi- 
nating on the last whorl, and lower, subequal spiral cords, 
forming rather deep, squarish pits, generally longer in a spiral 
direction with the tubercles at their intersections, about 20 
axial nbs appearing on the second turn, 22 on the third and 
26 on the last, with four spiral cords on the last three whorls, 
the first in the middle of the shoulder, the second at the angle, 
the other two about equally spaced between this and the 
suture, sutures deeply impressed, crossed by the axial ribs, 
base slightly concave at the umbilical region, well rounded 
behind, marked by four subequal and subequally spaced spiral 
cords separated from the last cord by a continuation of the 

Bartsch, Pnc U 8 Nat Mus,, rol 41 1911, p 357, pi, 32, fig 4 
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suture, the posterior two being distinctly tuberculate, aper- 
ture entire, subcircular, calloused throughout; outer lip indis- 
tinctly dentate within, showing the external sculpture behind 
the thickened edge Length 1.35 mm , diameter 0.75 mm 

Holotype No. 4600, Mus Calif Acad Set, collected by 
Fred Baker m 1921 at Monsemte Island, Gulf of California. 
Three specimens were taken at Amortajada Bay, San Jose 
Island, Gulf of California, one at Coyote Bay, Concepcion 
Bay, Lower California , several others were taken at Cape San 
Lucas Some of the Cape San Lucas specimens are light 
brown throughout while others show a broad yellowish 
blotch behind the external labial vanx 

The species more closely resembles Alvania oldroyda 
Bartsch 4 than any other described from the west coast but it 
is thinner, smaller, more slender, has a much broader shoulder, 
flatter whorls and a different arrangement of the spiral cords 
on the postnuclear whorls and base; it also lacks the wide 
umbilicus of A oldroyda 

5 Alvania albolirata (Carpenter) 

Rissoa albolirata Carpbmkr, Ann Mag Nat Hist ,ser 3,vol 13, 1864, p 76 
Ahnmo albohrata (Carpbntkr), Bartsch, Ptoc U S Nat. Mus, vol 41, 
1911, p 338, pt 29, fig 6 

A single shell taken at Sal si Puedes Island, Gulf of Cali- 
fornia, agrees well with Bartsch’s description and figure of 
this species. It is slightly broader and the aperture varies 
somewhat, probably due to immaturity 

6 Alvania lirata (Carpenter) 

t Rlsioa krata Carpenter, Cat Mae Sheila, 1896, p 358 
XImmm krala (Carpenter), Bartsch, Proc U S Nat Mus. vol. 41, 1911, 
p 338, pi 29, fig. 3 
Atm porton Daju., ms , 1909 

Specimens of this species were taken m five fathoms off the 
Salt Works, San Jose Island, at Ballandra Bay, Carmen 
Island; at Isthmus Bay, Espintu Santo Island; on Monsemte 
Island, and at Isla Partida in the Gulf of California. It was 

•Bertich, Proe. C a Net Una. rdi 41, 1811, p. MO, pi S2.S* 3 
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also taken at Cape San Lucas, Agua Verde Bay, Puerto 
Escondido, and San Francisquito Bay, Lower California. 
Besides these there is m the Baker collection a large numbei 
of specimens taken by George D Porter in the "Gulf of Cali- 
fornia,” and these constitute the type lot of Rtssoa portert 
Dali, ms , these shells are identical with Alvoma hrata (Car- 
penter) $o far as we are able to learn, Dr Dali never vali- 
dated this name, but unfortunately, the species has been rather 
widely distributed as Rtssoa portert 

7 Alvania electrina (Carpenter) 

t Diala electnna Carpenter, Ann Mag Nat Hist , ser 3, vol 3, 1864, p 478 
Alvoma dectnna (Carpenter), Bartsch. Proc U $ Nat Mus , vol 41,1911, 
p 146, pi 30, fig 4 

Mxnit SO specimens of tlus species were taken at Cape San 
Lucas Some are almost typical while others vary widely m 
the number of spiral cords on the various whorls and the base, 
generally with an increase in the numbers As high as 12 
were counted on the penultimate turn and nine on the base 
There is also considerable variation in the strength of the 
axial ribs but no great variation in their number The inter- 
gradations are fully represented 

8 Alvania aequisculpta Keep 

Ahrama ttqutsculpta Keep, West Coast Shells, ed 1, 1887, p 65 
Ruioa ( Alvania ) grtpptana Hall, Nautilus, vol 21, 1908, p 136 

Two mature specimens taken at Cape San Lucas, Lower 
California, undoubtedly are this species The southern limit 
of the range previously reported was San Martin Island, 
Lower California. 

9 Alvania tumida Carpenter 

Aba mm tvmda Carpenter, Cat Mas, Shells, 1856, p 360 —Bartsch, Proc 
U S Nat Mus, vol 41, 1911, p 361, pi 32, fig 2 

Several dozen specimens of this species were taken at Cape 
San Lucas, Lower California They show only slight vari- 
ation in the number of spiral cords and axial ribs 
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10 Riasoina ported Baker, Hanna & Strong, new species 
Plate l t figure 15 

Shell very small, slender, elongate-conic, distinctly curved, 
shining translucent, white , nuclear whorls four, the first mam- 
millate, the others only slightly convex, forming a very regular 
cone and showing a very minute and irregular thimble-pitting 
m places, change to post-nuclear whorls not well-defined, the 
last nuclear whorl appearing to be slightly imbedded in the 
first postnuclear turn , postnuclear whorls 4f4, the upper ones 
broadly, not quite tdbulately shouldered above, the last two 
more slopmgly, rather strongly curved below and somewhat 
appressed at the sutures, marked by narrow, sublamellate, 
sinuous, irregular and irregularly placed, strongly protractive 
axial ribs extending without diminution to the columellar and 
basal fasciole, about 10 appear on the first whorl, 12 on the 
remaining turns, intercostal spaces wider than the axial ribs, 
rather deep and rounded below, showing no definite sculpture , 
sutures deep but not well defined , base rather long, marked by 
a fasciole which is an extension of the very heavy columellar 
callus and which shows on its edge a minute tubercle at the 
lower extremity of each axial rib scarcely discernible at the 
magnification of the figure , aperture broadly sublunate , outer 
and basal lips much thickened, the outer showing a few broad 
hrations on the inner, upper portion, columella and adjacent 
portion of the inner lip very heavily calloused and reflected 
adnatcly to form the basal fasciole, parietal wall heavily, but 
more narrowly calloused Length 2 35 mm diameter 
085 mm 

Holotype No 4601, Mus Calif Acad Set , collected in the 
“Gulf of California” by George D Porter, for whom the 
species is named Five additional specimens from the same 
lot are m the Baker collection 

The species has very marked resemblances to, and differ- 
ences from, Rmotna stgnee Bartsch * Its nucleus is very large 
and prominent instead of depressed; it tacks the spiral stri- 
ations on the intercostal spaces, is more narrowly and less 
tabulately shouldered, and is more slender, but the arrange- 
ment of the axial ribs and intercostal spaces is very similar 

•Proc U 8 Nat Mas. vol 49, 1915, p 61, pi 
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11, Riuoina melanelloides Baker, Hanna and Strong, 
new speaes 

Plate 1, figure S 

Shell rather small, quite evenly elongate-comc, everywhere 
marked by minute, protective growth lines which are enlarged 
at irregular intervals giving the appearance of obscure axial 
ribbing, also by many microscopic spiral lines, shining, milk- 
white, nuclear whorls about V/ 2 , smooth, the first portion 
depressed and evenly rounded, the latter portion very convex, 
postnuclear whorls 6y$, nearly straight above, more rounded 
on the antenor third, the first differentiated from the last 
nuclear whorl only by the beginning of a narrow, shallow, 
impressed spiral line anteriorly towards the suture, a second 
appearing a little later on the turn, these increasing by lather 
evenly placed additions until about five appear on the third 
whorl, seven on the fourth and fifth, and 12 on the last, these 
incised spiral lines indistinctly define very low, nearlv equal, 
rounded spiral cords which continue quite regularly over the 
whole shell, becoming obsolescent on the base, sutures shallow, 
not much more clearly defined than the impressed spiral lines , 
base rather long, evenly rounded, marked by the obsolescent 
extensions of the spiral cords, aperture entire, very oblique, 
quite regularly pyriform but slightly flattened on the columel- 
lar side , outer and basal lips slightly thickened, straight above, 
curving to form almost an exact segment of a circle below, 
joining the columella without marked change, columella 
scarcely thickened or reflected, defining a distinct umbilical 
depression, parietal wall with a very narrow, thin callus 
Length 3 30 mm , diameter 1 40 mm 

Holotypc No 4602, Mus Calif Acad Sci , collected by 
G D Hanna and E K Jordan in 1925 at Cape San Lucas, 
Lower California Five additional specimens were taken at 
the same place 

The shape of the species suggests a Melanella It is perhaps 
more like Rtssomo dalli Bartsch* from the California coast 
than any other west American species, but it is larger, has less 
convex whorls, less disttnet sutures, and is sharply differen- 
tiated by the spiral sculpture 

•Barttch, Proc V 8 Nat Mu*., voL 49, 1915, p, 59, pi 35, fitf 2 
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12 Riuoina giant basilirata Baker, Hanna & Strong, 
new subspecies 

Plate l t figure 12 

The form closely resembles Rissotna gisna Bartsch T It 
seems to be immature, showing one less whorl than the type 
and a thin outer lip, but has the aperture and base of the colu- 
mella as noted by Bartsch, about the same number and 
arrangement of axial ribs, but lacks the spiral sculpture every- 
where except on the base where there are about 25 basal cords 
instead of 11 Bartsch’s figure shows decided weakening of 
the spiral sculpture above the periphery, but it is everywhere 
present except on the nuclear whorls The variation is suf- 
ficiently marked to indicate a probable distinct race 

Holotype. No 4606, Mus Calif. Acad Set , collected by 
Fred Baker in 1921 at the West Anchorage, San Jose Island, 
Gulf of California. 


13 Risaoma firmata (C. B. Adams) 

1 if ssoafirmalo C B Adams, Ann Lyc Nat Hist N Y , vol 5, 1852, p 401 
Rutoa scalan/or ms C B Adams, op cit.p 402 

Rissotmfirmaia (C B. Adams), Bartsch, Proc U S Nat Mug , vol 49,1915 
p 38, pi 32, figs. 4, 9 

Specimens of this species were taken at Cape San Lucas, 
Puerto Escondido and Coyote Bay, Concepcion Bay, Lower 
California, and at the West Anchorage, San Jose Island, Gulf 
of California 


14 Rissoina stricta Menke 

Rt rsmna slnrta Mknkb, Zeitschr. f Malak , 1850, p 177, no 37 — Bartsch 
Proc U S Nat. Mus, vol 49, 1915, p 39, pi 28. fig 6 

Specimens of this well-marked species were taken at Tepoca 
Bay, Sonora, Puerto Escondido, Lower California, and on 
Sal st Puedes, San Esteban, Georges, Isla Partida, Isla Raza, 
and Santa Crus islands, Gulf of California. 


'ButKh.Prac 0 & Nit Mm.. *>L W, IMS, p 41.pLM.fla 1 
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IS Rnsoina nereina Bartsch 

Ruarnna nereina Bartsch, Proc V S Nat Mus vol 49, 191 S p St, pi 32, 

fig l 

Specimens of this species were taken at Cape San Lucas, 
La Paz, Coyote Bay, Concepcion Bay and San Francisquito 
Bay, Lower California , and at the Salt Work, Carmen Island, 
Isthmus Bay, Espiritu Santo Island, Amortajada Bay. San 
Jose Island, and at Monserratc Island, Gulf of California 


16 Riuoina bakeri Bartsch 

Rtisatna baken B a rt&ch Proc U S Nat Mus,\ol 49, 191% p 5<>, fig 4 

A single shell, not quite mature, taken at Cape San Lucas 
Lower California, seems to agree with Bartsch’s figure and 
description Dr Bartsch has reported the species from Mon- 
terey, California, to South Coronado Island off the northern 
coast of Lower California Specimens identified by him were 
taken by Baker on San Martin Island, 200 miles farther south, 
so that an extension to Cape San Lucas seems very probable 
However, as our shell is immature, this extension of range 
may be taken with some doubt 


17 Riasoina Stephens* Baker, Hanna & Strong, new species 
Plate t, figure 14 

Shell small, every where matked by rathei distinct, slightly 
retractive growth lines, elongate-conic, dark chestnut brown 
irregularly flamed with whitish near the sutuies. nuclear 
whorls nearly two, depressed, mammillated, smooth, lighter 
than the rest of the shell, indistinctly diffeientiated from the 
succeeding turns, post-nuclear whorls nearly seven, very 
moderately and evenly rounded, everywhere marked bj rattier 
prominent, nearly eqtial and equally spaced spiral cords 
separated by narrow, distinct impressed spiral sulci, of which 
four appear on the first three whoils and eight on the penulti- 
mate; also by very low, indistinct axial undulations of which 
about six appear on the earlier whorls and about 10 on the 
last; these are too low to be classed as axial ribs and failed to 
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appear in our photograph, subsutural spiral cord slightly 
wider and flatter than the succeeding ones, marked by irregu- 
larly spaced brown spots not uniform in size, separated by 
irregularly triangular whitish flames extending downward 
over two or three spiral cords, this subsutural cord becomes 
the peripheral cord on the last turn; periphery subangulate 
near the aperture, base rather short, marked below the 
peripheral cord by six spiral cords, the upper ones about equal 
to those preceding them, but gradually diminishing towards 
the umbilical region, aperture quite regularly oval, with a 
rounded posterior canal, only slightly effuse near the base of 
the columella, outer and basal lips thin, scarcely thickened 
within, the basal lip very slightly reflected , columella very con- 
cave. narrowly reflected, free below, closely appressed above, 
narrowly calloused, the callus disappearing within the aper- 
ture , parietal wall free from callus Length 4 mm , diametei 
1 5 mm 

Holotypi No 4607, Mus Calif Acad Set, collected by 
G D Hanna and E K Jordan m 1925 at Cape San Lucas, 
Lower California Seven additional specimens were taken at 
the same place 

This species falls into a very distinct group represented on 
this coast by four species characterized by color markings, thin 
outer lip, and the spiral sculpture predominating over the ill- 
defined or obsolete axial undulations The opercula of the 
three gulf species, Rtssoma lapaeana Bartsch,* R berryt, and 
R Stephens#, are unknown However, that of the fourth 
species, R kelseyt Dali & Bartsch,* from southern California, 
is found to be typical of the genus as is shown by the accom- 
panying figures 6 and 7 R Stephens# differs from the other 
species in the group m cotor, in being much smaller for an 
equal number of whorls, in having slightly fewer axial undu- 
lations and spiral cords, especially on the base, and m other 
details There is some variation in the’number of spiral cords 
on the postnuclear whorls of the topotypes but within very 
narrow limits 


•Bartwb, PncVlNa Mu*.,voL 49, 191S, p 50, pi JO, flf 4. 

'Dali a Baruch, NautOoa, vol 16, 1902, p. 94, Prac U & Nat Him., voL 49, 1919, p. 49 
pL 30, flft 4 
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The species is named for Mrs Kate Stephens, Curator of 
Mollusks in the San Diego Society of Natural History 

18 Rissoma bertyi Baker, Hanna & Strong, new species 
Plate 1, figure 3 

Shell large, broadly elongate-conic, everywhere marked by 
distinct and strongly protractive growth lines, shining white, 
nuclear whorls about two, smooth, the first depressed, the 
second prominent, not distinctly differentiated from the post- 
nuclear turns; postnudear whorls 6>£, rather convex nar- 
rowly shouldered above, the first two nearly smooth hut show- 
ing the beginning of faint opaque, slightly colored a\ial mark- 
ings which become stronger below and are discernible m the 
umbilical region, numbering about 20 in the lower whorls, 
these appear under certain lighting as faint nhs hut are not 
raised above the general surface, spiral sculptuie consisting of 
low rounded spiral cords uneven in size, separated In nar- 
rower impressed spiral sulci beginning on the third postnudear 
turn, increasing m number on each succeeding turn and 
extending over the base, of which about four appear on the 
fourth, 10 on the penultimate turn, and 10 on the base 
periphery not distinctly marked, base rather short, evenlv 
rounded behind, slightly concave m the umbilical region, 
aperture subovate, slightly effuse near the columellar base, 
roundly angulate above, outer and basal lips somewhat worn 
but apparently thickened within , columella very concave, nat - 
row above, rather broad and flattened below, backed by a very 
narrow fasciole , parietal wall marked by the beginnings of the 
basal spiral cords, scarcely calloused, Length 9 mm , diameter 
3 75 A more worn but larger specimen measures length 
9 5 mm , diameter 4 25 mm 

Holotype No 4608, Mus Calif Acad Sci , collected by 
E C Johnson of the U S S Albatross about 1914, Cape San 
Lucas, Lower California Three additional specimens were 
taken at the same place 

The species falls into the group mentioned under 
R. stephensa of this paper It is much the largest of the group 
and much more obese ; it also has more axial ribs than any of 
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the other species of the group. The species is named for Dr 
S Stillman Berry, one of the outstanding malacologrsts of fins 
coast 


19 Riisoina wood war dli Carpenter 

Plate 1, figure 8 

Rtssotna uwodwardtt Carfkntrr, Cat Mas Shells, 1856, p 357 — Bartsch, 
Proc U S Nat Mm , vol 49, 1915, p 57 

One specimen was taken m San Luis Gonzaga Bay and two 
in Isthmus Cove, Espiritu Santo Island, Gulf of California 

20 Rissodla tumens (Carpenter) 

Plate 1, figure 13 

Jeffreyna tumens Carfkntbr, Cat Mae Shells, 1856, p 363 
RagsoeUa tumens (Carprntrr), Bartsch, Proc U S Nat Mus , vol 58, 1920 
(1921), pp 160, 161, pi 12, fig 1 

About a dozen specimens were taken at Cape San Lucas, 
Lower California A few of the younger shells contain the 
operculum and agree with Carpenter's description and dimen- 
sions An adult example has six whorls and measures length 
4 3 mm , diameter 2 9 mm 

21 Rissodla excolpa Bartsch 

Plate 1, figure 10 

A < "tUa extolpa Bartsch, Proc U S Nat Mus , vol 58, 1020 (1921), p 161, 
pi 12, fig 3 

About 100 specimens were taken at Cape San Lucas, Lower 
California, many of which show faint color banding 

22 Rissoella johnstom Baker, Hanna & Strong, new species 
Plate 1, figure 16 

Shell small, thin, tianslucent, shining, white, everywhere 
marked by indistinct, slightly retractive growth lines; nuclear 
whorls nearly two, the first rather flatly mammdate, the second 
roundly shouldered above, rather straight below, smooth, 
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postnudear whorls 2/t, roundly shouldered above, well 
rounded below, everywhere marked by unequal and unequally 
9paced, low nanow spiral cords extending to the edge of the 
open umbilicus about 9 appearing on the first, 12 on the 
second and not less than 25 on the base and final turn, 
periphery well rounded, base rather long and well rounded, 
umbilicus elongate-lunate, rather large and open, sutures dis- 
tinctly impressed, aperture oval, outer and basal lips thin, the 
latter effuse near the colutnellar junction, columella convex, 
heavily calloused but scarcely reflected over the umbilicus, 
parietal wall showing the continuation of the callus flatly 
adanate above the umbilicus, rendering the aperture entire 
Length 1 6 mm , diameter 1 0 mm A weathered specimen 
measures length 1 7 mm , diameter 1 1 mm 

Holotype No 4612, Mus Calif Acad Sci , collected by 
G D Hanna and £ K Jordan m 1925 at Cape San Lucas, 
Lower California Two additional specimens were taken at 
the same place 

The species somewhat resembles R tumens (Carpenter), 
but differs from this species by its small size and from all west 
coast species in the well-marked spiral cords 

It is named for Mr Edward C Johnston, Naturalist of the 
U S S Albatross at the time a Cape San Lucas collection of 
shells was made 


23 Amphi thalamus indusus Carpenter 

A mphtthalamus * nclusus Carpenter, Ann Mag Nat Hist , ser 3, vol 15, 
1865, p 181 — Bartsch, Proc U S Nat Mus, vol 41,1911(1912), 
p 264, text fig 2 

A single specimen was taken at Monserrate Island, Gulf of 
Cabfomia, and several at Cape San Lucas, Lower California 
The species has not previously been reported below San Diego, 
California 




Outline, camera lucida figures (X25) of Barketa from 
Cape San Lucas, Lower California 

Pig 1 Barketa snbtenuts Carpenter Plesiotype, No 4613 (CAS) Length 
2 4 mm 

Pig 2 Barketa orcuttt Bartsch Plesiotype, No 4614 (CAS) 

Pig 3 Barketa Mm Carpenter Plesiotype, No 4615 (CAS) 

Pig 4 Barketa benikyt Bartsch Plesiotype, No 4616 (CAS) 

24 Barleeia aider! (Carpenter) 

Text figure 3 

Jejfreyna olden Carpenter, Cat M&z Shells, 1856, p 362 
Barketa Men (Carpenter), Bartsch, Proc U S Nat Mus , vol 58, 1920 
(1921), p 175, pi 12, fig 6 

Five specimens were taken at the Northeast Anchorage, 
Monserrate Island, Gulf of California, and a large series at 
Cape San Lucas, Lower California Many of the latter show 
little or no sign of color bandmg 

25 Barleeia subtenuis Carpenter 

Text figure 1 

Nydrobta nha (Pennant) Carpenter, Cat Mas Shells, 1856, p 361, an error 
in diagnosis 

Barketa subknuts Carpenter, Suppl Rep Bnt Assoc Adv Set , 1864, 
pp 546, 625, 656, 669 —Carpenter, Jotir de Conch , vol 13, 1865, 
pp 143,144— Bartsch, Proc U S Nat Mus , vol 58,1920(1921), 
pp 169, 170, pi 13, fig 11 

One specimen was taken at Sal si Puedes Island, several at 
Monserrate Island, Gulf of California, one at ban Luis Gon- 
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zaga, Bay, about a dozen at Cape San Luca, and several him* 
dred on “sea lettuce” in San Francisquito Bay, Lower Cali- 
fornia Five specimens in the Baker collection were taken in 
the “Gulf of California” by George D Porter, three of them 
being much larger than those noted above The largest 
measures : length 3 6 mm , this being larger than any we have 
seen reported 


26 Barleeia bentleyi Bartsch 
Text figure 4 

Barleeia bentleyi Baxtsch, Proc U S Nat Mus.vol 58, 1920 (1921), pp 168, 
169, pi 13, fig 2 

Of several dozen specimens taken at Cape San Lucas, Lower 
California, a few agree in every way with the description and 
figure, though the majority are of a darker shade of brown, 
none being quite fully mature This extends the range from 
the type locality, Venice, California, to the southern end of 
Lower California 


27 Barleeia orcutti Bartsch 
Text figure 2 

Barleeia orcullt Baktsch, Proc U 8 Nat Mus , vol 58, 1920 (1921), p 174, 
pi 13, fig 8 

Three specimens taken at Northeast Anchorage, Monserrate 
Island, Gulf of California, agree with the description and 
figure of this species the type locality of which is Magdalena 
Bay on the opposite side of Lower California 


J»ir is i9w 
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Pun l 

Tit. 1. Atvonia Imottona B»kcr, Hanna A Strong, ft. *p Holotypa, No. 4JW7 
(C. A. S.}, from Cape San Lucas, Lower Calif. , length L5 man , 
p 24 

Fijj 2 A/mmmo herrtra Baker, Hanna & Strong, n ap Holotype, No 4598 
(CAS), from Cape San Lucas, Lower Calif ; length 3 0 own , 
p 25 

Pig. 3 Rt wina berry* Baker, Hanna & Strong, n sp Holotype, No 4808 
(CAS), from Cape San Lucas, Lower Calif , length 9 nun , 
p 35 

Fig. 4 Rtssotna kelseyt Dali & Bartsch Fleeiotype, No 4603 (C A S ), 
from Coronado Islands, Lower Calif , length 5 8 mm,, p 34 

p^ 5 Rtsjotna mm Uandfotdcs Baker, Hanna ft Strong, n sp Holotype, 
No 4602 (CAS), from Cape San Lucas, Lower Calif ; length 

3 30 mm , p 31 

Fig. 6 Risftfao Mseyi Dfctt ft Bartsch Prototype, No. 4604 (C A. S.)/frpm 
Coronado Islands, Lower Cahf , length of operculum about 1 0 
m, p. 34 

Fig, 7 Ruu**a ke/seyt Doll ft Bartsch Ptemotypc, No 4605 (CAS), from 
Coronado Islands, Lower Cahi, length of operculum about 1 0 
m;p 34 

Fig 8 Rtssotna woodwardtt Carpenter PlesiotypeNo 4609 (C A S ),from 
San Lins Gonsaga Bay, Lower Calif , length 3 0 mm , p 36 

F|g. 9 Almnta monserralenns Baker, Hanna ft Strong, n sp Holotype, 
No 4600 (C. A. S ), from Memserrate Island, Gulf of Calif , 
length 1 35 mm , p 27 

F|g 10. Rtssodla exedpa Bartsch Plenotype, No 4611 (CAS), from Cape 
San Lucas, Lower Calif,; length 1.4 mm , p 36 

Fig 11 Afoama gaUegosi Baker, Hanna ft Strong, n sp Holotype, No 4599 
(C A S.), from Cape San Lucas, Lower Calif , length 2 3 mm , 
p 26. 

Fig 12* Jbtmn* gma basfkrat* Baker, Hanna ft Strong, a ap. Holotype, 
No. 4606 (C. A. SO, from West Anchorage, San Jose Island, 
Gulf of Caht f length 3*8 mm. ;p 32 

Fig 13 Rtssodla tumens (Carpenter) Plestotype, No 4610 (C A. S ), from 
Cape San Lucas, Lower CaHf ; length 4.0 mm , p 36 

Fag 14 JbMMft* stopkmsa Baker, Hanna ft Strong, n sp Holotype, No 
4607 (C. AS), from Cape San Lucas, Lower Calif , length 

4 mm ; p, 33 

Fig 15 Rtrmna ported Baker, Hanna ft Strong, n. ap. Holotype, No 4601 
(C A. S.), from Gtdf of CaHf,, length 2.35 mm , p 30 

Fig 16 Rissadkk joktukmi Baker, Hanna ft Strong, n sp Holotype, No 
4612 (C A. S ), from Cape San Lucas, Lower Ca1&; length 
16mm , p 36 
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V 

SOME MOLLUSCA OF THE FAMILY EPITONIIDJE 
FROM THE GULF OF CALIFORNIA 

BY 

FRED BAKER 

G D HANNA 

AND 

A M STRONG 

This report constitutes another record of the 1921 Expedition 
of the California Academy of Sciences to the Gulf of Cali- 
fornia 1 In addition to the large number of stations at which 
collections were made during that year there have been 
included such members of this family as were obtained at Cape 
San Lucas, Lower California m 1925 * 

The number of species credited to the family Epitonudae 
(=Scalaridae) is very large, but they are all generally con- 
sidered to belong to a single genus This genus, Epxtonxum 
(—Scalano), has been divided into a correspondingly large 
number of subgenera, some of which are very distinct while 
others are based on trivial differences California is credited 
with about 35 species in the genus, and an additional 25 have 
been described from Lower California and the Gulf of Cali- 

>For a general account of the expedition of 1921, aee Slevin, Proe Calif Acad 8cl, rt 4 , 
vol 12, no 6, pp 55-72, June 2, 1925 

■Pot a general account of the expedition in 1925, see Hanna, Proc Calif Aead Sci , eer 4, 
vol. 15, no 1, pp 1-113, pit. 1-10, text flgs. 1-7, Match 30, 1926 
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forma Many of these are known only from a single collect- 
ing, and sufficient material for a determination of the limits 
of specific variation is available only in a few cases Many 
of the recorded ranges are based on old identifications and 
records which are badly in need of verification The Academy's 
Gulf of California material in the genus is not sufficiently 
extensive to make any attempt at a general review of the 
entire fauna possible The following key to the subgenera 
known from the west coast shows the arrangement used in this 
paper and indicates the closely related groups of species with 
which comparison should be made 


Key to Subgenera of West American Epitomidae 


Shell with a Basal Disk Bounded by a Kbkl 
Surface with a spongy, punctate outer layer 
Vances faint over whorls, pointed in the sutures 
Varices strong over entire surface of whorls 
Surface with a thin, chalky outer layer 
Vances partly obsolete, sutures pitted 
Surface without a distinct outer layer 
Spiral sculpture distmet 
Shell white 

Vances terminating at basal keel 
Vances extending to umbilical region 
Shell yellow or brown 
Sculpture evenly reticulated 
Occasional nbs strongly vancose 
Spiral sculpture very fine or wanting 
Axial nbs strong and thick 


Nodiscala 

Cirsotrema 

Denttscala 


Punctucala 

Boreoscala 

Fer minoaca la 

Pictoscala 

Opalia 


Shell Without a Basal Disk 
Spiral sculpture distinct 

Vances forming a ndged fold bounding the umbilicus 
Varices rounding into umbilical region 
Spiral sculpture very fine or wanting 
Shell distinctly banded with brown 
Shell white 
Shell slender, turn ted 
Shell short and broad 
Vances thin and erect 
Vances thick and reflexed 


Crutposcala 

Aspeiiscala 

Hirtoscala 

Nitidiscala 

Olobmcala 

Sthenorytts 



VOL. XIX] BAKER, HANNA Sr STRONG — THE FAMILY BPITONIWJE 43 

We have used the term “vanx” with full knowledge that 
the axial ribs in the members of the family are not equivalent 
to true rest stages m some other genera However, the word 
has been so generally applied to these structures in con- 
chologica! literature that we believe no good purpose would 
here be served in abandoning it 

Very few of the west American species have been adequately 
illustrated and this omission has added enormously to the 
labor of identification Tn order to correct matters as best we 
can we have illustrated all of the species identrfied in the 
present collection In many cases the only information the 
student has available is a very generalized description in which 
actual diagnostic characters are not mentioned or if mentioned 
are not emphasized Naturally, working from such literature, 
errors may be made which cannot be corrected until type 
material is consulted, redescribed or illustrated Of the 12 
species treated in the following pages three are believed to be 
new, the other nine seem to fall into described species which 
have not heretofore been illustrated 

In using the obscure name Epttomum “Bolten” Rodmg for 
the genus we have followed current west American usage 
without, however, subscribing to the propriety or legality of 
the adoption of Boltenian names in general 


Genus Epttomum “Bolten” Roding, 1798 
Efntantvm “Bolten* 1 Roding, Mus Boltenianum, 1798, p 91 


Subgenus Nodiacala de Boury, 1889 

The species from the west coast which are placed in the sub- 
genus Nodtscala form a distinct group, very different from the 
remainder of the Epitoniums Dali* described the subgenus as 
follows "These are small, slender imperforate shells with 
ill-defined axial nodes or ribs but only one true varix, which is 
terminal and much thickened The shells when m good condi- 
tion have a soft calcareous outer coat whtch is punctate or 
minutely sculptured " To this it can be added that the more 


0 8 Nftt. Mu*, vol 1917 , p 474 




44 


CALIFORNIA ACA&BMY OF SCIENCES 


[Pxoc 4TB S*a. 


or less ill-defined ribs end m prominent points which coronate 
the sutures 

In addition to the species described below the subgenus con- 
tains the following from the west coast . Epttomum spongi- 
osum (Carpenter), 4 described from Monterey with eight 
undulated ribs, Epitomum mazatlantcum (Dali),* described 
from Mazatlan, with 20 famt ribs , and Epttomum mextcanum 
(Dali), 4 from Acapulco, with nine wide ribs All three are 
known only from the type localities 


1 Epitomum (Nodiscala) goliachi Baker, Hanna & Strong, 
new species 

Plat* 2, figures 1, 2 

Shell rather large for the subgenus, with the characteristic 
calcareous outer coat, dull cream-white, nuclear whoils very 
small, depressed helicoid, about one and a half, the first nearly 
smooth, the second showing the famt beginnings of varices, 
not sharply differentiated from the succeeding turn, post- 
nuclear whorls about eight, high between the sutures, very 
moderately and evenly rounded, with ten broad, low-rounded, 
slightly retractive varices, obsolete on the lower whorls, more 
distinct on the upper turns, terminating posteriorly m broad, 
rounded points coronating the whorls, appressed to the pre- 
ceding whorls and separated by rather deep depressions 
extending into the sutures, interspaces about as wide as the 
varices on the lower whorls, proportionally wider above, all 
postnuclear whorls marked by very indistinct, low rounded 
axial nblets, parallel to, and extending over the vances, 
crossed by equally indistinct spiral cords, both groups being 
further marked throughout by quite distinct, irregular and 
irregulaily spaced, microscopic vertical riblets crossed by 
equally fine spiral cords separated by minute, incised, punctate 
spiral lines, the punctations unequal, generally circular, rather 
deep, and placed at the intersections of the interspaces of the 
vertical riblets, sutures rather deep, obscured by the coronat- 
ing varices , base rounded above, concave below a basal disk 

•Prae Cillf And Bel, Mr l.vol J, 1805, p 121 
•Free V 8 Nat Mui.vol 34 IMS p 230 
•Op elt , p Ml 
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defined by an extension of the last suture as a depressed line 
with a series of broad holes corresponding to those on the 
upper sutures and a second series of holes half way from the 
basal disk to the anterior extremity of the shell, aperture 
broadly subpyriform, distinctly effuse below, outer lip rather 
thm, basal lip and parietal wall heavily calloused Length. 
13 mm , diameter, 5 8 mm 

Holotype No 4770, Mus Calif Acad Set, from San 
Francisco Island, Gulf of California, and a half-grown para- 
type (No 4771), from Puerto Escondido, Lower California, 
both collected by Fred Baker in 1921 The holotype is prob- 
ably not quite mature as it lacks the “much thickened" termi- 
nal vartx noted by Dall T as characteristic of the subgenus 

Besides other distinguishing criteria, this species differs 
from all others of the subgenus described from this coast m 
being much more obese 

It is named for the late W H (lob sell, one of our most 
enthusiastic west coast conchologists 


2 Epitomum (Nodiscala) retiporosum (Carpenter) 

Plate 2, figure 3 

Opaha rehporosa Carpenter, Suppl Rep Bnt Ass or Adv Sex , 1864, p 660 
Proc Calif Acad So , vol 3, 1865, p 222 

One immature example was taken at Cape San Lucas 
A free translation of Carpenter’s description is as follows 
"Shell similar m shape to 0 bullata, but with entirely different 
sculpture, nuclear whorls ? (decollated), normal whorls 
seven, slightly rounded, sutures impressed, with about 14 
subacute radiating ribs, rounded, not varicose, the continu- 
ation above the sutures flattened, last whorl with a riblike, 
irregularly arranged spiral row of tubercles on the periphery , 
entire surface reticulate, with the interstices deeply, irregularly 
punctate, punctures, minute, close; base angulated by a 
nodulous rib, aperture rounded, lip continuous, varicose, not 
smuated, operculum (?) pauci-sptral Length 7, length of 
spire 5, diameter 2 5 mm ” To this it can be added that the 


tytoc V $ Nat Mtu,, voL S3, 1917, p 474 
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ribs end m rounded knobs in the suture, and that the nucleus 
consists of four well rounded, glassy whorls of which only 
the last shows signs of sculpture An adult specimen from 
Catalina Island has been chosen for illustration 


3 Epitomum (Nodiscala) espintum Baker, Hanna & Strong, 

new species 

Plate 2 , figure 4 

Shell of moderate size, elongate-conic, everywhere marked 
by heavy growth lines, milk-white , nuclear whorls decollated 
remaining postnuclear whorls seven and a half, strongly 
exserted, the first three very convex, the rest strongly angulate 
in the middle, producing a broad slightly concave, sloping 
shoulder on the upper half and a flattening of the lower part , 
all whorls marked by low, rounded, irregular, irregularly 
spaced, slightly retractive axial ribs, about fifteen appearing on 
all whorls, these ribs terminating superiorly on the lower 
whorls, and indistinctly on the upper, in rounded, appressed 
tubercles in the deeply impressed sutures, thus rendering the 
sutures strongly crenulatc, and by from 10 to 20 narrow, 
roundtd spiral cords crossing the axial ribs, separated by well 
defined sulci which are rendered markedly punctate by the 
heavy growth lines, base rather long, marked by the same 
sculpture as the preceding whorls , aperture broadly oval with 
some flattening on the peripheral side, rendered entire by a 
heavy continuous callus and showing the external sculpture 
within Length, 6 mm , diameter, 2 3 mm 

Hob type No 4778, Mus Calif Acad. Set , and two imma- 
ture paratypes (Nos. 4779, 4780) collected by Fred Baker at 
Isthmus Bay, Espiritu Santo Island, Gulf of California. A 
paratype m the Baker collection was taken by Capt. Geo. D 
Porter m the "Gulf of California " 

The species differs radically from any other described from 
this coast 
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Subgenus Dentiscala de Boury, 1886 

This subgenus contains those species with a spiral rib 
bounding the basal disk, the more or less obsolete ribs coro- 
nate the suture and have deep pits between them on the tabu- 
lated shoulder of the whorl 


4 Epitomum (Dentiscala) crenatoides (Carpenter) 

Plate 2, figure 5 

Opalta crtnaUndes Carp* utcr \nn Mag Nat Hist , scr R, vol 14, 1864, p 47 

One immature specimen was taken at the West Anchorage, 
San Jose Island, Gulf of California and one at Cape San 
Lucas, Lower California 

A free translation of Carpenter’s description of this species 
is as follows “Shell white, margin of spire straight, nuclear 
whorls?, normal whorls six, compact, m close contact; axial 
ribs 10, nearly obsolete on the spire, strong on the last whorl, 
broad, not elevated, ascending the spire m close, almost 
straight lines, suture deeply punctured between the ribs, 
suture continued as a bioad basal keel, spaces between the ribs 
deep, particularly in the sutures, showing subobsolete, sub- 
nodose spiral threads , not umbilicated , base smooth Length 
13 5, length of spire 9 5, diameter 5 75 mm ” 


5 Epitomum (Dentiscala) crenimarginatum (Dali) 

Plate 2, figure 6 

Dentiscala cremmarginala l)all, Pro. U S Nat Mtts vol SI, 1917, p 471 

Thirty-three specimens were taken at Smith Island, two at 
Balandra Bay, Carmen Island, three at the West Anchorage, 
San Jose Island, one at San Marcos Island, three at Georges 
Island, fourteen at Sal si Puedes Island, three at Isla Partida, 
all in the Gulf of California , one at Las Ammas Bay and three 
at San Antonio Point, Lower California 
In the original description of Epttontum cremmargtnotum it 
was stated that the species had been confused with Epttontum 
cretiatotdes (Carpenter) The lattei is a rare and little known 
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Golf shell bat the name has been commonly applied to the 
former species which ranges as far north as Monterey, Cali- 
fornia, as shown by the various published lists Epitonmm 
crenimarginatum (Dali) is characterised by having about 12 
axial ribs, strong on the spire, obsolete on the last two whorls, 
the whorls finely spirally striated, the base smooth 

Carpenter described under the name of “Opalia ( ? crena - 
totdes, var ) msculpta a Pleistocene fossil from Santa Bar- 
bara with 13 or 14 rib s, strong on the spire, obsolete on the 
last whorl, spiral sculpture none Dali stated of this that it is 
somewhat intermediate between the two above noted but with- 
out the fine spiral surface sculpture As the spiral stnations 
on the living shells is on a surface coating which is easily 
eroded, leaving a smooth underlayer, this character is not of 
specific value Tt is not improbable that a study of well pre- 
served material from the Pleistocene will show that miculptum 
(Carpenter) and crenimarginatum (Dali) are identical One 
other species, Epitotiium nesiottcum (Dali),* from Catalina 
Island, California, is placed m the subgenus It is smaller, 
with 12 ribs and sharp spiral sculpture 


Subgenus Aapenaeala de Boury, 1909 

1 his subgenus contains those species without a basal disk in 
which the surface between the varicose ribs is marked with 
spiral sculpture To the single species described by Carpenter, 
Dali added 13 more from the west coast Three of these were 
found in the Academy’s material and a single specimen of 
another seems to represent a new 6pecies 

6 Epitomum ( Aspen scala) kelseyi Baker, Hanna & Strong, 

new species 

Plate 2, figure 7 

Shell of medium size, rather obese, with straight sides, 
shining white , nuclear whorls about two, high and prominent, 
the first somewhat eroded, the second showing a minute thim- 


•Ann Mug Nat. Htst , ter % vol 17, 1 866, p. 277 
•Hroc 17 S Npt Mu*, vol 13 1917 p 47 J 
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ble-pitdng m spots; transition to postnodear sculpture not well 
defined , postnudear whorls nearly eight and a half, slopmgly 
shouldered above, strongly and evenly rounded below the 
shoulder, marked bj eighteen thin, slightly reflected, irregular 
and irregularly placed, varices, which are depressed at the 
sutures, but raised at the shoulder to rounded tubercles which 
occasionally become spmose, varices not continuous up the 
spire which they emircle about )4 , intei spaces wider than the 
varices, everywheie marked by irregular and irregularly 
spaced, incised spiral lines quite generally showing faintly on 
the varices , postnudear whorls marked throughout by minute 
growth lines reaching the anterior surfaces of the varices, 
sutures deep and well defined between the varices, base well 
rounded, without a basal disk , aperture ovate, slightly effuse 
below , outer bp somewhat fractured but thm. indicating prob- 
able immaturity , basal lip and parietal wall with a broad callus 
reflected above, and free from the ends of the varices in such 
a manner as scared) to hide the umbilicus Length, 110 mm , 
diameter, 5 5 mm 

Hololypc No 4766, Mus Calif Acad Sci , collected by 
Fred Baker at San Francisco Island, Gulf of California, 1921 

This species probably resembles E tmperforatum Dall“ 
more closely than any other from this coast, but it is larger, 
has fewer varices, a thimble-pitted nucleus and, apparently, a 
greater tendency to become spinosc at the shoulder, besides 
being perforate It appears to us that this last criterion is not 
of great taxonomic importance in Epttomum because the usual 
broad callus of the coluinellar region may easily obscure a 
quite laige umbilicus However, the very free reflection of the 
callus in this species makes obscuration very improbable at any 
stage of growth We are inclined to agree with Dall u rather 
than with de Boury, 1 * that the number of varies, at least tn the 


'•Him V,b Nat Uut , vol II 1917 p 476 

11 The number of varices is, on the whole, vary constant in meet of the gntapa, following 
the rule that the itreateet variation wtU be found whore the normal number of varices is greatest ** 
Proc V 6 Nat Mus., vol 53,1917 p 471 

‘•"Bten qua le nombre de* ofttes axialos sort one indication rdatWament trfcf utUe dans 
oombre de cue, si est sou vent si variable, in line ches les aspects 3 ofttes pou nombreuse, qu’tl 
faut n’en tanir compte qu'avcc vast extreme prudence et ne pas y attaeher la mftme importance 
qua ncitre savant coUftguo, qui attribue a ce caraettre une Constance on rfalitt trts relative," 
Jour de Conch,, vul 64, 1914, p 34 
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majority of our west coast species, is generally a dependable 
criterion 

The species is named for Mr F W Kelsey of San Diego, 
California 


7 Epitomum (Asperiscala) acapulcanum Dali 

Plate 2 figure 8 

hpttontum acapulcanum Dali, Proc U S Nat Mus , vol 55, 1917, p 475 

A single specimen was taken at Isthmus Bay, Espiritu 
Santo Island, Gulf of California 
This species is characterized by Dali as having 11 vances. 
without spmosity at the shoulder, the whorls covered with 
closely adjacent flattish threads, the three nuclear and five sub- 
sequent whorls measuring 5 mm. in length by 2 5 mm m diam- 
eter Our specimen has six whorls and is slightly larger than 
the type in all dimensions It seems to agree in most particulars 
but the vances are slightly less retractive The number of 
threads in the intercostal spaces of the penultimate whorl is 
about twenty 


8 Epitomum (Asperiscala) xantusi Dali 
Plate 3, figures i, 2 

Epito mum xantusi Doll, Proc XJ S Not Mtis , vol S3, 1917, p 475 

A single specimen taken at Isthmus Bay, Espiritu Santo 
Island, Gulf of California, and about two dozen specimens at 
Cape San Lucas, Lower California, seem to fall here 
The species is characterized by Dali as having 12 low, con- 
tinuous varies, not spinose or expanded over the suture, the 
interspaces on the whorls with flattish adjacent threads, the 
seven decollated whorls measuring 5 5 mm in length by 3 mm 
m diameter None of our specimens reach quite the seven 
whorls of the type and the measurements are proportionally 
smaller The nuclear whorls are nearly three, axially retrac- 
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trvely, very minutely stnated, the direction agreeing with that 
of the varices The intercostal spiral cords number from eight 
to twelve, nearly equal, equally spaced and very distinctly 
marked. 

9 Epitonium (Asperiscala) cookeanum Dali 

Plate 3, figure 3 

EpUomum caekMutum Dali, Proc U S Nat Mu* , vol 53, 1917, p 475 

A single beachworn specimen from Isthmus Cove, Espiritu 
Santo Island, Gulf of California, agrees with Dali's descrip- 
tion and with a specimen from Ocean Beach, near San Diego, 
m Dr Baker’s collection No type locality was designated in 
the original description but the range was stated to be from 
San Diego to Gulf of California Dr Baker’s specimen is 
marked “co-type” and is believed to have been received from 
Miss Cooke, it is very probably part of the type lot and has 
been chosen for figuring here 

Subgenus Nitidoseala, de Boury, 1909 

Tlus subgenus contains those species without a basal disk in 
which the surface of the whorls between the varices is without 
spiral sculpture The majority of the species from the west 
coast belong in this subgenus, the total number being nearly 
SO Many of these are only known from type specimens and 
there has been much confusion m the application of tbe older 
names Only four species falling in the subgenus were found 
in the Academy’s Gulf material 

10 Epitonium (Nitidoacala) apiculatum Dali 

Plate 3, figures 4, 5, 6 

Eptiontum apuulatum Dali, Proc TJ S. Nat Mut> , vol 53, 1917, p 480 

Two specimens were taken at the Salt Works, Carmen 
Island, two at Amortajada Bay, San Jose Island, one at Isth- 
mus Bay, Espiritu Santo Island, all m the Gulf of California; 
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three at La Paz, one at San Evaristo Bay and two at Coyote 
Bay, Conception Bay, Lower California 
This species is characterized by Dali as having eight sharp 
varices, acutely angled at the shoulder and becoming spinose 
on the last whorl , the 2 nuclear and five subsequent whorls 
measuring 4 mm m length by 2 mm. in diameter The species 
was evidently described from an immature individual We 
figure an immature specimen which agrees very closely with 
the type-description and another with seven and a half post- 
nuclear whorls , this last is 9 2 mm in length and 3 3 mm. in 
diameter, the varices are continuous and make nearly a whole 
turn of the spire 


11. Epitoniwn (Nitidoscala) propehexagonum Dali 

Plate 3, figure 7 

Epttontum propehexagonum Dali, Proc U S Nat Mus , vol S3, 1917, p 479 

One specimen from Puerto Escondido, Lower California, 
one from Sal si Puedes Island and one from San Luis Island. 
Gulf of California, seem to fall here 

Dali separated this species from the wider ranging Ept- 
tomum kexagomm (Sowerby), the only other species from 
the west coast with six varices, by the larger size, broader pro- 
portions and greater tendency to spmosity on the varices at 
the shoulder of the whorls Judging from the description 
alone our specimens possess these characters 


12 Epitomum (Nitidoscala) hesagonum (Sowerby) 

Plate 3, figure 8 

Scale Scm(mm Sowerby, Proc Zool Sot , London, 1844, p 29 
Rpitonlum taufotncM (Sowerby), Dali, Proc U S Nat Mus , vol S3, 1917, 
p 479 

A single specimen from Isia Danzante, Gulf of California, 
seems to fall m Sowerby** species as restricted by Dali. 
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13 Epitonium (Nitidoecala) colpoicum Dali 

Plate 3, figure 9 

Epttemum colpoicum Dali, Proc U S Nat Mtu f vol 53, 1917, p 476 

A single specimen from Ballandra Bay, Carmen Island, 
Gulf of California, has one more whorl than the original 
description calls for and it is accordingly larger The lade of 
any indication of coronation to the varices and the “pit-like 
cavities” m the suture between the varices make this species 
quite distinct from any other described form. 
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PtATB 2 

F*%* 1 S piUmUm tohseh* B. H ft S„ n sp, Hokrtype No. 4770 (C. A. S ), 
San Frtttofcco Mead, Outf of California; length If (7 mm., 
diameter 5.8 mm , p. 44. 


Pig 2. Epttofiivm tohscU B H. ft $„ n. sp. Paratype No 4771 (C. A S.), 
Puerto Escondido, Gulf of California, length 7*4 mm.; diameter 
3 5 mm , p 44. 

Pig. 3 Eptkmum rettporesum (Carpenter) Pleeiotype No 4777 (C. A. S.), 
White's Landing, CataHna Island, Caftfonsia, 30 fn» , length 
9 5 mm , diameter 3 3 mm , p 45 

Pig 4 Ep$tomum tsptrUvm B. H ft S , n sp Holotype No. 4778 (C* A. S.), 
Isthmus Bay, Espiritu Santo Island, Gulf of California, length 
4,0 mm. i diameter 2.1 mm ,p 46 

Pig 5 EpUommti o rmu t o i d ss (Carpenter) Pleriotype No. 4748 (CAS), 
vest side San Joee Island, Gulf of California; length 9 8 mm , 
diameter 4.2 mm.;p. 47, 

Pig, 6 EpUommm enrHmarginatum (Dali) Plewotype No 4774 (C. AS); 

San Marcos Island, Gulf of California, length 18 8 mm , dia- 
meter 74 mm , p 47 

Fig. 7 EpiUmium kduyi B. H. ft S , n sp. Holotype No. 4766 (CAS), 
San Francisco Island, Gulf of California, length 11 9 nun , dia- 
meter 54 mm , p 48 

Fig 8. Epitomum Mpukanum DatL Pleeiotype No 4769 (C A S.), Isthmus 
Bay, Espintu Santo Island, Gulf of California, length 62 mm., 
diameter 2 9 mm ; p. 50 
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Plate 3 

Fig 1 Eptiomum xaniust Dali Plesiotype No 4775 (C A S ), Isthmus Bay, 
Espmtu Santo Island, Gull of California, length 4 mm , diameter 
1 9 mm , p 50 

Fig 2 Epiiontum xantust Dali Plesiotype No 4776 (C A S ), Cape San 
Lucas, I-ower California, length 5 5 mm , diameter 2 8 mm , 
p 50 

Fig 3 Eptiomum cooktanum Dali Plesiotype in the collection of Dr Fred 
Baker, Ocean Beach, San Diego, California, length 7 1 mm , 
diameter 3 2 mm , p 51 This specimen is probably from the 
type lot returned by Dr Dali, it is more important than an ordi- 
nary plesiotype 

Fig 4 Eptiomum aptcukUum Dali Plesiotype No 4763 (C A S), Salt 
Works, Cannon Island, Gulf of California, length 9 2 mm , 
diameter 3 3 mm ,p 51 

Fig 5 Eptiomum aptcukUum Dali Plesiotype No 4764 (C A S ), La Paz, 
Lower California, length 3 8 mm , diameter 1 7 mm , p Si 

Fig 6 Eptiomum apicukUum Dali Plesiotype No 4765 (CAS), Isthmus 
Bay, Espintu Santo Island, Gulf of California, length 4 mm , 
diameter 1 7 mm , p 51 

Fig 7 Eptiomum propehexagonum Dali, Plesiotype No 4772 ( C A S), 
Inner Lagoon, San Luis Island, Gulf of California, length 18 7 
mm , diameter 7 7 mm , p 52 

Fig 8 Eptiomum hexagonum (Sowerby) Plesiotype No 4767 (C A S), 
Isla Danzantc, Gulf of California, length 14 1 mm , diameter 
5 7 mm , p 52 

Fig 9 Eptiomum colpotcum Da\\ Plesiotype No 4773 (C A S),Ballandra 
Bay, Carmen Island, Gulf of California, length 13 2 mm , dia- 
meter 6 9 mm , p 53 
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VI 

PLIOCENE DEPOSITS NORTH OP 8IMI 
VALLEY, CALIFORNIA 


HV 

W P WOODRING 

Batch Graduate School of the Geological Sciences, 

California Institute of Technology , Pasadena 

The youngest Tertiary rocks on the south slope of the 
Santa Susana Mountains north of Shut Valley, in eastern 
Ventura and western Los Angeles counties, consist of sand- 
stones and conglomerates that lie unconformably on beds 
ranging in age from upper Miocene to Eocene Though they 
are the youngest consolidated deposits m this region, they 
embrace rocks that are far harder than any of the other Ter- 
tiary rocks, they cap high ridges and supply the most dur- 
able rock waste to the streams 

Ihesc beds, which are several hundred feet thick in the 
eastern part of the area described and thicken westward, were 
described by Kew, 1 who referred them to the Fernando forma- 
tion and on the basis of a collection of fossils from "Browns 
Canyon below the abandoned wells” recognised their Pliocene 

l Kew, W B.W, Structure end oil reeo ur cee of the Sum VeUcy, southern CeltforaUt V S. 
Gcol Survey Bull 691, pp. 3M-334, 1910 


July IS. 1930 
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age and that they are younger than the Pliocene beds of Els- 
mere Canyon near Newhall Later Kew* referred these de- 
posits to the $augus formation and listed a few fossils from 
additional localities in this region 

These Pliocene beds were examined during the course of 
work carried on by the 1929 summer held camp of the Cali- 
fornia Institute of Technology by parties headed by F D 
Bode, J W Daly, W A Findlay, K E Lohman, and G. F 
Taylor Any credit for the additional information discovered 
belongs to these students and their collaborators, who per- 
formed the arduous work of mapping and fossil-collecting 
Not enough time was spent on this part of the Tertiary sec- 
tion to yield precise stratigraphic results in the way of 
measurements and possible subdivisions These matters are 
now being investigated by G H Anderson, of the California 
Institute of Technology The fossils collected during the 
work of the summer field camp confirm Kew'B original age 
assignment and show that at least the lower part of these beds 
falls within a division of the Pliocene series that furnishes a 
readily recognized datum horizon in southern California The 
fossils and the localities where they were collected are as 
follows ’ 


QCew f W S W , Otology *u4 oil nmiM of a put of Lot Angeles and V«ntm eotmtiw 
California U B. Oeol Survey Bull 753, pp. 69*70, 61*89, 1934. 
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California Institute of Technology locality numbers 

433 Bast of Ahso Canyon, cliff at end of road near center of sec 36, T 3 N , 

R 17 W , 7400 feet N 58* E from Rocky Peak G F Taylor 

435 Bast of Alibo Canyon, south line of sec 25, T 3 N , R 17 W , on north- 

ward -facing cliff in burned-over area, 7650 feet N 45^° B from 
Rocky Peak J W Daly 

434 Spur east of Ahso Canyon, western part of sec 36, T 3 N , R 17 W , 30 

feet above fault contact with Eocene, 6800 feet N 64^i° E from 
Rocky Peak J W Daly 

457 West of Ahso Canyon, east slope of ridge near center of sec 26, T 3 N 
R 1 7 W , 8800 feet N 12J*°E from Rocky Peak G F Taylor 

436 W cst side of Las Ll&jas Canyon, about 1 00 feet below top of cliff section 

2750 feet N 68° E from 2205-Hdl W A Findlay and J Reilly 

440 Same locality as 436, but about 75 feet below top of cliff section W A 

Fmdlay and J RciUy 

445 Same locality as 456, immediately below lowermost conglomcratt m c hff 

section W A Findlay and W P Woodnng 

437 On ndge between ft>rks of first canyon west of Las Llajas Can>on, 3950 

feet N 2 7H°H from 2205-Hill W A Findlay and J Reilly 

441 East of Dry Canyon, 5500 feet N 36° W from 2205-Hill W A Pmdlu> 

446 East of Thy Canyon, 4550 feet N 36>f W from 2205-Hill J Reillj 
439 East of Dry Canyon, 5200 feet N 39® W from 2205-Hill J Reilly 

442 Bast side of Dry Canyon near top of ndge, 7000 feet N 45° W from 

2205-Hill W A Findlay and J Reilly 

45 1 East of Dry Canyon, south slope of 2075-Hill, peak of which is 1650 feet 
N 79° W K E Lohman and W B Maitland 

447 Bast of Dry Canyon, south slope of 2075-Hill, peak of which is 950 fot t 

S 54° E K E Lohman and W B Maitland 

438 West side of mam branch of Dry Canyon, 2000 feet N 58 W from 

2075 Hill K E Lohman and W B Maitland 
450 West side of main branch of Dry Canyon, 2100 feet N 54J£° W from 
2075 Hill K E Lohman and W B Maitland 

448 Main branch of Tapo Canyon, road cut about 30 feet north of pumping 

plant, 450 feet S 40)4° W from 1704-Hill K E Lohman and 
W B Maitland 

It is apparent from the preceding list that these fossils rep- 
resent a warm-water Pliocene fauna, which has been found 
at localities from Lower California northward to the Ventura 
Bastn and which is best known as the fauna of the San Diego 
formation " Pecten " veatchn Gabb, a tropical N odtpecten 
described from Cedros (“Cerros”) Island, Lower California, 
heretofore has not been recorded so far north Many other 
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species in this list are found in the Pliocene deposits of Cedros 
Island 4 and at San Diego So far as I know the only locality 
around the borders of the Los Angdes Basin where this fauna 
is found is near the mouth of Temescal Canyon northwest of 
Santa Monica where the following fossils were collected . 

Pliocene fossils from Temescal Canyon 

55 West side of Temescal Canyon, 200 yards above mouth, massive gray 
sandstone H W Hoots and W P Woodnng 
Bracbiopod 

Dalhndla occidentals (Dali) 

Gastropod 

Opalia vancostata Stearns 
LameQibranchs 

Ostrea vespertma Conrad 
Pec ten bellus hemphilli DaU? 

Pecten stearnsn Dali 
“Pecten" healeyi Arnold 
"Pecten" cemxenais Gabb 
"Pecten" purpuratus Lamarck var 
Chlamys bastatua (Sowerby) 

Chlamys opuntia (Dali) 

Chlamys swiftu parmeleei (Dali) 

•Phacoidea annulatus (Reeve)? 

•Miltha cf xantusi (Dali) 

♦Specimen* represented by mold* 

The San Diego affinities of the fossils from this locality 
were recognized by Arnold 4 The similarity of this small 
fauna to that found at many localities north of Simt Valley is 
striking, and it is quite clear that the same faunal zone is 
represented There are not many Pliocene faunal zones in 
southern California that can be so definitely recognized at such 
widely separated localities and the beds constituting this zone 
should have a uniform stratigraphic nomenclature The 
deposits north of Simi Valley certainly should not be called the 
Saugus formation, at least not until it is conclusively shown 
that the type nonmarme Saugus formation grades laterally 
into this zone. The name Saugus formation has been used as 
a catch-all for almost any Pliocene and Pleistocene beds in the 

*6e* Jordon, B. 1C, tad L. G», Proc Colif Acad. Sci , 4 th mt , vol 15.no 14,1926. 

pp 409-464. 

*Am oM, Ralph, Now «*d ofaometariftio apod** at foot! moil oak* from tb* oU-baonng Ter- 
tiary formation* of Sonthara Cohfaroio Proc. 17 6. Not. Mu*., rdL 32, p 527, 1907 
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Ventura and Los Angeles basins In the Las Posaa Hills, not 
more than 15 miles southwest of Simi Valley, the so-called 
Saugus formation consists of a lower part carrying a cool- 
water upper Pliocene fauna and an upper part carrying a 
warm-water, presumably interglacial. Pleistocene fauna, 
according to Pressler's account* For the Pleistocene beds 
Pressler proposed the name Las Posas formation As Pressler 
surmised, the beds referred to the Saugus formation north of 
Simi Valley are older than any part of the Las Posas Hills 
section The cross-bedded sands and gravels that are well 
exposed on the Grimes Canyon road, northwest of Simi Val- 
ley, probably represent the landward edge of the Las Posas 
formation 7 These beds constitute the upper division of the 
Saugus formation of this region as described by Kew* By 
tracing westward from the region north of Simi Valley the 
beds carrying the fauna of the San Diego formation it should 
be possible to determine the relations of the Pliocene and 
Pleistocene parts of the so-called Saugus formation 

Beds carrying a San Diego fauna could be given a new 
name in each basin, which would complicate an already cum- 
bersome nomenclature, they could be called the San Diego 
formation regardless of where they are found, just as deposits 
of Paleocene age in California are referred to the Martinez 
formation wherever they are found , or a zonal nomenclature 
could be adopted and they could be referred to as the healeyv- 
zone (after "Pccten” healeyi), or by some other fossil name 
that would instantly bring to mind the San Diego fauna The 
latter course seems to be the preferable one, for it would yield 
a definite meaning Whether the San Diego formation and 
equivalent deposits elsewhere are called middle Pliocene or 
upper Pliocene depends on where the Pliocene-Pleistocene 
boundary is placed H R Gale and U S Grant IV, of Stan- 
ford University, who are completing a study of the Pliocene 
and Pleistocene of southern California, consider these deposits 
middle Pliocene 

The fossils collected north of Simi Valley and in Temescal 
Canyon represent only a small fraction of the fauna living 

•Pretaler, B D , The Fernando group in the Las Poean-South Mountain District, Ventura 
County, California Unfv Calif Bull Dept Qeol Set. vol 18 No i J.pp. 5Z5-34S, 4Kg»., 1W 

’Idem, p 344 

*U S. Geol Survey Bull 753, p 85 1934. 
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when these beds were laid down and the question arises as to 
the significance of the presence of a few things and the absence 
of many The solution seems to be relatively simple apd to 
involve nothing more subtle than the composition of the fossil 
remains Virtually the only shells and tests that are preserved 
intact are those that are composed of calcite, that is, brachi- 
opods, echinoids, oysters and Pectens among the lamelli- 
branchs, and Epitonids among the gastropods One of the 
Epitonids (locality 445) is badly leached, but the Opalias are 
perfectly preserved The host of mollusks with less durable 
aragonite shells are not represented at all or are sparsely 
represented at a few places by impressions and molds, to which 
some of the shell may still be attached, with the exception of 
the Fotrerxa , which consists of a shell fragment, and the 
Monxa, which is perfectly preserved aside from the loss of the 
inner nacreous layer The collections consist principally of 
a monotonous repetition of oysters, which are the most abun- 
dant fossils, and Pectens, of which there is a surprising num- 
ber of species, with an addition of brachiopods and echinoids 
here and there In Temescal Canyon brachiopods ate extra- 
ordinarily abundant and present an amazing range of vari- 
ation, but at this locality echinoids are represented by only a 
few small spines The fossil-bearing bed in Temescal Canyon 
consists of coarse sandstone and north of Simi Valley the beds 
are coarse sandstones and conglomerates The water that 
readily percolated through these porous beds quickly dissolved 
the aragonite shells Furthermore, the absence of even molds 
of aragonite-shelled mollusks at most localities indicates that 
the shells generally were dissolved before the sediments were 
cemented Unless some fine-grained sediments are found, 
there seems to be little hope of obtaining a representative col- 
lection from these deposits 
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VII 

GEOLOGY OP SHARKTOOTH HILL, 
KERN COUNTY, CALIFORNIA 

BY 

G DALLAS HANNA 
Curator, Deportment of Paleontology 


Introduction 

In order to explain the geology of Sharktooth Hill and the 
strata from which were obtained the fossils which are to be 
described in the Academy's Proceedings, it has been necessary 
to give consideration to some of the surrounding area The 
information has been accumulating through a period of years 
but even yet, it is believed, insufficient work has been done 
to warrant more than a general statement regarding some of 
the points discussed Undoubtedly this will be looked upon as 
a deficiency by those who have pursued much more detailed 
studies in certain cases, but it is felt that the course followed 
has obviated any very serious errors 
So many people have contributed to make this report pos- 
sible that it is impracticable to mention all However the 
friendly spirit of cooperation which has been invariably shown 
is most deeply appreciated 


July IS, 1M0 
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Location 

Sharktooth Hill is located on the north side of Kern River 
in Sec 25, T 28 S , R. 28 E., M. D. M., Kern County, Cali- 
fornia This is about seven miles northeast of Bakersfield 
The hill is a somewhat isolated prominence set bade from the 
river about one-fourth mile The elevation is given as 643 
feet on the Caliente sheet of the U S Geological Survey’s 
topographic map, but the hill is not named thereon The road 
to the Round Mountain oil field passes to the south 
The section on which Sharktooth Hill is located belongs to 
the Southern Pacific Land Company 


History 

1 he locality has long been known for the great numbers of 
teeth of sharks which might be picked up from the surface of 
the slopes of the hill. Large collections of these are in numer- 
ous museums Several species of sharks are represented and 
the size of the teeth vanes from a length of 10 millimeters in 
Gyrace to over 100 millimeters in the giant Car char odon 
Much study has been devoted to these teeth in the past by 
Louis Agassiz, David Starr Jordan and his associates, a list 
of important publications is given below 1 


1 Agassis, L. Matte* of fossil flab** found in California by W P Blake. Amor Jour 
ScL ft Aitt. aer 2, vol 21, 1856, pp 273475 Notice of the fossil 
fishes Explorations and surveys for a railroad from the Mississippi River to 
the Pacific Ocean, vol $, 1857; Geological Report by William P Blake, Appen 
disc, Article 1, pp. 313-316, pi 1 

Jordan, D S The fossil fishes of California with supplementary notes on other 
species of extinct flakes Univ Calif Pnbl Bull Dept Geol vol 5, no. 7, 
1907, pp 95 144. pis. 11, 12, 33 text figs. 

Leriche, Maurice Observations sur les Squales Ntogtnes de la Cali forme Annal 
Soc. GcoL do Nord. vol 36, 1908, pp 393-306 

Jordan, D S ft C. H Beal Supplementary notea on fossil sharks Umv Calif 
PuM Bull Dept Geol vol 7, no. 11, 1913, pp 243-356, 8 text figs 

Jordan, D S ft J Z Gilbert Foaail fishes of the (Miocene) Monterey formations 
of Southern California. Leland Stanford Jr Unlv Publ Unlv Ser , in “Fossil 
fishes of southern California,** art 3, 1919, pp 13 60, pis 1 31 

Jordan, D S Some sharks* teeth from the California Pliocene Axner Jour Set 
aer 5, vo) 3, 1922; pp. 538-342, 9 text figs. 

Jordan, D S ft H Hannibal Foaail sharks and rtya of the Pacific Slope of North 
America. Bull Southern Calif Acad. ScL voL 22, pt 2, 1923, pp 27-63, 
pis. 1 14 

Leriche, M Les Poissons Nfogdnee de la Belgique Mem Mu*. Roy dffiat Net 
Belgique, no 32, 1926, pp 365 472, pi 28 41 




Fig 1 Part of U S Geological Survey, Topographic Map, Caliente Sheet, Kent County, 
California, showing Sharktooth Hill and other prominent points. 
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No record has been kept of the many visitors who have 
gone to the hill for the purpose of collecting teeth, but the 
number is very large; One of the first to make a fairly repre- 
sentative scientific collection, however, was Mr. Frank M. 
Anderson, long associated with the Department of Paleon- 
tology of the California Academy of Sciences. His nptqrigT' 
was studied by Jordan & Beal in their report on fossil fishes of 
California. 

Before that, that is in November 1909, Mr Charles Mortice 
was attracted to the locality because of its fossils He was 
employed by the Pacific Oil Company and stationed at Oil 
Center near the eastern margin of the Kern River Oil Field. 
This was sufficiently near to Sharktooth Hill so that he could 
spend his leisure hours there collecting He soon located the 
stratum which had produced the teeth found weathered out on 
the surface and a vast number, beautifully preserved* came 
into his collection Always generous and considerate of 
others' wishes, Mr Morrice distributed his finds widely and 
they formed the very foundation of some studies of fossil 
sharks subsequently undertaken. 

Fortunately, through the kindness of Mr Morrice, I am able 
to give his own account of his many years as a collector of 
marine vertebrates at this locality Under date of December 
10, 1929, he wrote as follows . 

"I fir»t became interested m collecting fossils about November, 1909 
Some of my acquaintances, observing that I took long excursions on Sun- 
days asked me if I had ever visited Sharktooth Hilt I had not and it 
took me several weeks to locate it Once found, my hobby became col- 
lecting sharks' terth 

“AU of the teeth which had been gathered at the place up to this time, 
as well as those in the collection which had been made by Mr Barker 
on his ranch on the south side of the river had been more or less leached 
by exposure to the weather This is evident from the illustrations m 
the paper on fossil fishes of California by Dr David Starr Jordan, pub- 
lished in 1907.* 

"I carried, first a pick and then a shovel to the hill, which was about 
five miles east of my residence, and made an excavation about four or 
five feet deep. This resulted in securing many beautifully preserved 


* Jordan, D S Untv ColM Ml Butt. Dost Geol nt *, no 7, WOT ye 9$ 144, 
pl« M 13 
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spocanens in * fine, hard sill or mid winch effe cti v e l y pro tec t ed 4 the 
enamel o! the teeth 

“In about aix month* I had gathered aeraal kindred gp cd m md^aad 
having become acquainted with Mr F M, Anderson I showed Mnf% 
him. He suggested that I write to Dr* Jordan for a copy of hi* pipe# 
referred to above! in order that I might be able to classify the Coffee* 
turn* This I did but toy letter was lost, much to nor chagrin* Some 
months later I told Mr. Anderson of my failure to receive the copy of 
the paper and he promised to send me hk own, which he dkL When 
Dr. Jordan finally learned of my efforts and detire for literature on the 
subject be very courteously cent me an au tog r a p he d copy. 

“By early 1912 my collection amounted to shout 2,900 specimen*/ feu 
eluding bones and teeth of the sea lion, later named Allodesmtj kemensu 
by Dr Kellogg* Upon consulting Mr Anderson as to the disposition 
of die material, he suggested three institutions worthy of receiving it, 
namely: Stanford University, University of California and Catifortilh 
Academy of Science* 

“After due consideration I sent the entire collection to Mr Anderson 
for the California Academy of Sciences for such disposition as miglht 
seem best. It was suggested that only duplicates be given to other 
institutions 

“In about six months more I had gathered together about 1,500 addi- 
tional specimens These I sent to Dr Jordan for Stanford University 
and they, with the collection already presented to the Academy, formed 
the basis of the good Doctors* 'Supplementary notes on fossil sliaflo' 
published in 1913* 

“My next collection of over 1,000 specimens was sent to Dr. J C 
Merriam for the University of California. Other collections made typr 
were sent to University of Nevada; University of Wisconsin, Southern 
California Academy of Sciences, Universities of Lille, France; Brussels, 
Belgium, Aberdeen, Scotland; and to the High School and Chamber of 
Commerce of Bakersfield, California. 

“During the summer of 1922 Dr Remington Kellogg and Dr Bruce L. 
dark of the University of California, accompanied by several other gen- 
tlemen, visited me and we made an excursion to the Sharktooth HUT 
deposit In a short time we uncovered enough bones to arouse then* 
interest At Dr Kellogg's request I began sending fossil bones to fiiip 
at the U. S National Museum and tins continued until 1924 when the 
skull of Aulopkyseter mortice* was shipped. 1 

“In the fall of 1924 through the interest of the California Academy* if 
Sciences, Mr. Tom Herbert was employed during October, November? 
and December and the large collection being described by Dr Kellogg 
was then obtained. 

“Dr. Jordan visited me in 1923 and again in 1924; large coiWoni 
were given him on each occasion Some of these specimens were used 


•Jorfea, D. S * C XL Beat UnW C tUL *M Da*t Gaol v*L 7, a* 11, IMS* 
pp. 243 256, S tsst flfa 
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m the paper published by Ae Sout he rn California Acadany of S ct eoc ci 
m 1923 by bun and Harold Hannibal 4 

“Atone wife the teeth of sharks there were many ear hows of dolphins 
and hones of seals and sea lions which Dr, Jordan transmitted to Dr 
KeOcnx. 

"After every shipment of bones to Dr Kellogg he wrote very interest* 
«f accounts of die ‘finds' These consisted of bonce of dophins, por- 
poisc% seals, see hone, whales and sea cows. His letters were so inspiring 
that it was mdeed a pleasare to have worked with him. My gre atest 
regret u that I did not make his acquaintance at an earlier date so that 
many specimens of bones, cast aside in the search for darks’ teeth, 
might have been preserved " 

Previous to Dr. Kellogg’s visit in 1922, Mr Morrice had 
already saved a considerable number of bones and teeth of 
what appeared to him to have belonged to one species of 
animal. These, together with material obtained by the two 
collectors together formed the basis for Kellogg’s description 
of the sea lion, Allodestms kemensts 1 

It became evident from the work done up to 1924 that the 
stratum exposed on Sharktooth Hill contained an enormous 
number of bones and teeth of marine vertebrate animals 
Remains of whales and sharks were particularly abundant and 
the sperm whale Aulophyseter morrtce t was described from 
the collection sent to the National Museum ** 

Up to that time no reasonable hypothesis had been evolved 
to account for the anomalous disassociatton of all skeletal ele- 
ments of the animals and the fragmentary nature of many of 
the bones The California Academy of Sciences entered into 
correspondence with Dr Kellogg and Dr. John C. Merriam of 
the Carnegie Institution of Washington on the subject and 
Conferences were had with Mr. Morrtce, Mr. M E Lombardi, 
then Vice President of the Pacific Oil Company and with 
Messrs. J E. Taff and E. G. Gaylord, Geologists for the com- 
pany After due consideration of all interests and factors it 

• Jordan. D S. h H. Hannibal. BnU Sontbarn Calif Aaad. to «L U, ft 2, 
m pit am pfe. i*w. 

9 Kellogg, R. Uni* Calif Publ Gaol Scl toI 13, no. 4, 1*22, pp. 26*114, IP tent 

n|w 

^Kellogg, ft* Study of the Ml of a foaail aporw-whalc from tba TomUor 
Wooer* of aontharn California. Camafia loot. Washington. Pto m 344, 1927, 
pp. 1-24, pis 1 9 
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was decided early in 1924 that the Academy should undertake 
some more extensive excavations than had theretofore been 
attempted. 

The held work was under the immediate supervision of Mr 
Morrice whose services were gratituous Mr Tom Harbert 
was employed as assistant continuously for the last three 
months of 1924, and it was during this period that the greater 
part of the collection to be reported upon by Dr Kellogg was 
obtained This report amply illustrates the wealth of material 
in the Sharktooth Hill deposit The autlior has commented 
at times on the unfortunate disassociation of the skeletons and 
the fragmental nature of many of the bones The preserva- 
tion is normally very good, but how to account foi broken 
pieces of limb bones and nbs in close proximity to vertebra 
and other delicate bones is a problem for which no satisfactory 
solution has yet been suggested 


Geologic Section 

The total thickness of sediment exposed on Sharktooth Hill 
is about 200 feet The strata dip to the southwest at low 
angles, the maximum being about 6°. The top of the hill is 
composed of unconsolidated sands and gravels belonging to 
the Kern River Series with an important unconformity at the 
base This unconformity is not charactemed by any very 
noticeable discordance in dip or strike of the strata, but it is 
known that it marks the absence of several thousand feet of 
sediment On Sharktooth Hill the contact is not well exposed 
but the upper layer of the Temblor outcrops as a consolidated 
sandstone containing many fossil mollusca This outcrop is 
within 50 feet of the top of the hill on the southeast side 

Between the shell layer and the bone bed there is a zone of 
30 feet of loosely consolidated sands and sandy shales not well 
exposed The bone bearing layer itsetf is about four feet 
thidc with die bones and teeth most abundant near the bottom. 
The matrix is loosely consolidated and poorly sorted sand 
with occasional small pebbles The bone and shell beds 



72 


CALIFORNIA ACADEMY OP SCIENCES [Faoc 4n Sn. 


together constitute the type locality of zone “C" of F M 
Anderson.* 

Below the bone bearing stratum there is a zone of brown 
sandy shales about 30 feet thick which have contained abun- 
dant foraminifera, but on this outcrop the tests have been dis- 
solved away leaving poor impressions The presence of the 
large, characteristic Valvulineria of this part of the Miocene is 
easily determined, however, with a hand lens 
The diatomite from which the flora to be described in a suc- 
ceeding paper was obtained, outcrops immediately below these 
sandy shales and extends downward to the base of the hill 
All of the diatom bearing material is somewhat impure, acidic 
ash being the chief mineral constituent Some of the layers 
are light and “punky” and all of them weather to a pale brown 
color The total thickness exposed is 75 to 100 feet The 
identification of this horizon over wide areas has been dealt 
with in the paper describing the flora 

The total exposure of strata on Sharktooth Hill is not suf- 
ficient to permit a general statement pertaining to the entire 
Miocene section of this area, but it so happens that several 
wells have been drilled nearby These have been cored almost 
continuously and furnish extremely reliable sectional data 
This will be presented in some detail, but before doing so it 
will be desirable to comment on the geographic extent of the 
outcropping and related beds 

The shell layer mentioned as occurring at the top of the 
section is of exceedingly limited distribution. It has not cer- 
tainly been identified elsewhere by me except on a hill south 
of Kern River and just west of the lower portion of Cotton- 
wood Creek The presence of TumteUa ocoycma Conrad is 
sufficient evidence to indicate the Temblor age of the material 
In contrast to this the bone bearing stratum is of very wide 
distribution on the east side of the valley and has been identi- 
fied in many outcrops The southernmost exposure lies far to 
the south of Sharktooth Hill on the divide between the 
Caliente Creek and Kern River drainage. Sharks’ teeth col- 
lected there by F M Anderson and Harold Hannibal were 

* Anderson, F M, The Ncoccm dcpoalta of Korn Rlvor, California, and the 
Ttmfctor Batin Froc Calif Acad Sci tar 4, toI 3, 1911, p. S3 
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described by Jordan & Hannibal, the locality being usually 
indicated as “Bena,” a station on the Southern Pacific Rail* 
road nearby/ 

Traces of bones and teeth may also be found on the old 
Barker Ranch on the south side of Kern River m Secs 5, 6, 
T 29 S., R 28 £ The diatom horizon outcrops at the river 
and the structure is so complicated by faulting that the thick- 
ness between it and the bone layer .could not be determined 
although it seemed to be greater than on Sharktooth Hill 
In a northwesterly direction from the hill the bone layer can 
be traced by outcrops far to the north, to the old “Fullers 
Earth Mine” on Granite Creek three miles north of Poso 
Creek. The matrix at this point is more ashy and less sandy 
than at Sharktooth Hill and the bones and teeth are found 
through a vertical thickness of at least 30 feet However, they 
are much more abundant in the lower portion of the exposure 
Another outcrop has been brought to the surface by faulting 
in a branch of Granite Creek coming from the northwest 
This is in the northeast comer of Sec. 28, T 27 S , R 28 E , 
M. D M., and probably is the locality from which Blake made 
a collection of sharks’ teeth during the progress of the Pacific 
Railroad Survey a 

The sandy shales mentioned as lying between the bones and 
diatomite m the Sharktooth Hill exposure form a part of what 
has come to be recognized by all working geologists of the 
region as the “V alvulinerta zone ” Outcrops are numerous 
and usually unmistakable although the fossil from which the 
zone takes its name has a vertical range of probably 500 feet 
In fact it extends upward into the base of the Montery at the 
type locality near the town of that name The association of 
foranunifera found at the two localities has been the means of 
determining that the top of the Temblor in this Kern River 
section is very nearly the stratigraphic equivalent of the base 
of the type Monterey The difference, if any, cannot amount 
to more than a few hundred feet of strata It is extremely 
probable that the diastrophism which caused the termination 

'Jordan, MIB Hannibal Boll So Calif AtU Sci roL 23, ft. 1, 1923, 
99 . »« 

•TMs collection vu descri bed by Louis Afssm in 1150 end 1*57} sec footnote 

•o. 1 
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of marine sedimentation on the cut aide of the San Joaquin 
Valley initiated the same in the Monterey area. In many 
localities where sedimentation was continuous through the 
period it becomes impossible to draw a sharp line of contact 
between the Temblor and Monterey This unfortunate cir- 
cumstance has resulted in the identification of a group of 
strata as the older formation by some paleontologists white 
others have referred the same beds to the younger The situ- 
ation is complicated m other ways and requires very careful 
analysis 

In the immediate vicinity of Sharktooth Hill, exposures are 
lacking which furnish information on the strata directly 
below the zone of diatomite at the base of the hill East of 
the hill, which normally would be down deeper in the section 
there ts a major fault, striking in a general north-south direc- 
tion The west side of this fault is upthrown several hundred 
feet; to the east, therefore, for a considerable distance, the 
formations are marked by Kern River Series and terrace 
deposits 

At the point shown on the map near the letter "K” of 
"Kern” in the northeast corner of Sec S, T 29 S , R 28 E , 
there is a prominent exposure of gray, loosely consolidated 
sandstone charged with beautifully preserved molluscan fossils 
The locality has furnished many striking new species, 
described chiefly by Anderson & Martin ' The bed became 
"zone B” of the first author. 1 * 

The fauna of this zone has become very well known because 
of the excellent preservation of the fossils and it is often 
referred to as the Agasoma barkerionum zone of the Temblor 
Conrad 11 described the first fossils from it m 1855 chiefly from 
sketches of casts and molds made by W P Blake at an 
unknown locality probably on Poso Creek a few miles to the 
north Cooper 1 * m 1894 added to the list of species, from 

* Andaraon, F M ft B Martin. Proc Calif Acad Scl aer 4. vol 4, 1914, 
pp 15 113, pta. MO 

>’ Andaraon, F U Proc. Calif Acad Sd ter 4 vo! 3, 1911, p OS 

“ Conrad, T A. PeeUfe R. 1 ftepta How* Doe, 139, 33rd Con*. 1895, pp 18-30, 
Quarto Kept vol 5, 18S7, pp. 338 339, pta. 7 9 

11 Cooper, J 0 Catalogue of California Foaatla. Calif State Mining Bureau, Bolt 
4. 1894, pp 53-54 
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material collected across the nver to die south of the aoae B 
locality, on the old Barker Ranch. 

The zone B locality is far enough to the east of Sharktooth 
Hill so that if the horizontal distance be projected with the 
dtp of the beds there is an apparent vertical distance of 
approximately 500 feet between it and zone C, this figure was 
computed by F M. Anderson in defining the zones, but die 
intervening faulting was not noted Actually the two zones 
are not widely separated vertically They are really sandy 
phases of the upper part of the Temblor of this area, and in 
no cases are they of wide areal extent in the region (Refer- 
ence is made only to that part of “zone C” at the top which 
contains the fossil mollusca ) The zones are too indefinite 
and inconstant in lateral distribution to answer the needs of 
present day stratigraphy and have been practically replaced for 
map making purposes by the much more persistent zones of 
micro-fossils Identifiable molluscan fossils are rarely found 
m the collections made in drilling wells and it is these which 
have furnished the most complete and reliable information on 
the geology of region 

Below these molluscan bearing sands of the upper Temblor 
there is a succession of sandy shales carrying an abundance of 
foramintfera They might all be classed m the general term 
"Valvulineria zone” but differences m the succession of strata 
show changes in the assemblage of species and the abundance 
or rarity of particular species, for this reason more or less 
subdivision is practicable but the details vary among the dif- 
ferent workers This subdivision will not here be discussed 
because it should accompany a detailed discussion of the 
foraminifera which is yet to be made 

This zone of f oramint f era-bearing shales is followed by 
several hundred feet of light gray ashy shales, practically 
barren of fossils except fish scales and bones The thickness 
probably varies between 1000 and 1500 feet in most cases 
Occasional shells are scattered through and foraminifera are 
found sparingly at several places, thus affording a means for 
zonal subdivision in some of the most detailed work which 
has been undertaken. Lithologically there are changes 
embodying clay, silt, fine sandy shale, fine sand, ashy shale and 
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Occasionally hard calcareous lenses These variations are 
inconstant in distribution, and it is not believed that any of 
them, taken alone are now used for correlation purposes. 

Toward the base of the ashy shale series, however, this 
material takes on a peculiar form which can often be recog- 
nised The background is pale pearl-gray ashy dale and dis- 
seminated throughout there are irregular thin black or dark 
gray lmes, extending in every direction, abundantly but not 
crowded. The appearance has suggested the name "hair shale 
zone” The layers of material having this character are 
limited m thickness and seem to be absent m some cases How- 
ever, the zone is accompanied by a very striking assemblage of 
foraminifera found widely distributed m this region and m 
many other places in California, Oregon and Washington 
The zone is approximately 250 to 275 feet thick It outcrops 
on Adobe Creek (a north branch of Poso Creek) where a 
major fault has lifted the strata on the east several hundred 
feet 

Immediately below this hair shale zone about 250 to 300 
feet of ashy and sandy shales carry a fauna of forammfera in 
which Stphogenenua is dominant This, likewise, is widely 
distributed in the west although I do not know that it outcrops 
in the Kern River Region 

From this point on down to the base of the Temblor the 
sediments are predominantly sandy with some strata of gravel 
and conglomerate The thickness is extremely variable, as 
might be expected, but an average of €00 feet suggested for 
the area may not be far wrong 

Fossils are notably scarce in the cores taken from wells, 
enough mollusca have been found, however, to identify the 
zone definitely with the sandstone strata which outcrop on 
Pyramid Hill along the granite contact at the east ride of the 
valley The hill is in Sec. 14, T. 28 S , R 29 E and about 
five miles east northeast of Sharktooth Hill A large and 
striking assemblage of fossil mollusca has been obtained on 
pyramid Hill and, being near the base of the Temblor section, 
the locality was designated "zone A” by F M Anderson.** 

11 Aiiirtw, F M Pw CUli AmA Set ear 4, vel J, 1911, #. It 
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The same zone is found at Comanche Point at the south end 
of the valley and has been tentatively identified at some places 
on the west side 

The Temblor rests on an uneven surface of a series of 
green, red and blue, often mottled, clays, sandy shales, sands 
and gravels These have much the appearance of being of 
continental origin They are pratically non-fossil bearing and 
have come to bear the name “Walker formation'* because there 
is a limited exposure m Walker Basm Creek in the southeast 
corner of the valley At that point the shales contain 
sparingly, fossil land shells but these have not yet helped m 
determining the age of the formation. Some have thought 
them to be the equivalent of the Sespe formation, but they 
may be a phase of the Vaqueros Miocene There are 
limited outcrops of the material on Pyramid Hill and to the 
north as far as the point where Granite Creek issues upon the 
valley plain Excellent exposures are found at Comanche 
Point beneath the Temblor At none of these places can an 
adequate conception of thickness be obtained and data derived 
from the few wells which have penetrated the formation are 
equally misleading For the sake of record, however, it 
should be stated that in Sec, 4, T. 26 S., R 27 E., M D. M , 
the thickness of the Walker was 172 feet 

In most of the wells which have gone through the Walker 
clays and sands, granite ha6 been encountered But m one 
limited area which includes Secs. 16 and 22, T 26 S., R. 
28 E., M D M., the basement rock was slate or shistose rock 
which possessed all the physical characters of the Mariposa, 
found outcropping far to the north 

The areal geology of the Kem River Region is now known 
to be characterized by an extremely complicated system of 
faults These have probably resulted from major and minor 
fractures in the underlying granite An idea of their extent 
and general character can probably best be obtained from a 
study of the granite itself as exposed a few miles to the east- 
ward where joint planes and faults of some significance are 
extremely numerous and highly irregular in trend And the 
locations where some of the more obvious breaks occur in the 
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valley sediments are very well described and shown on a map 
in a late report by Mr. Leo S Fox 14 

The following sections of two representative and thoroughly 
sampled wells drilled in the vicinity of Sharktooth Hill are 
offered to support the statements already made I am deeply 
indebted to my associate, Mr C. C. Church, for the prepara* 
tion of these sections and much other assistance through a 
period of years 

Two formation names have been omitted from these sec- 
tions which some geologists would indicate These are Chanac 
and Santa Margarita The first has been applied to a certain 
zone of material which is lithologically very much like parts 
of the Kern River senes but it lies below some manne shales 
and sands which appear to be Etchegoin Pliocene The name 
was originally given to a certain landlaid deposit at the south 
end of the valley from which imperfectly preserved vertebrate 
fossils have been collected. The evidence to support die 
theory that the sediments found in the wells about Bakersfield 
are equivalent m age to the type locality is very meager and is 
too insecure at this time, h seems to me, to justify the trans- 
plantation of the name so far 

The basts for recognizing Santa Marganta (upper Mio- 
cene) in the wells of the Kern River District is likewise 
extremely unsafe Below the clays and sands called Chanac 
there is found a marme zone of sediments containing some 
foramimfera which are different from typical upper Temblor 
and upper Etchegoin and it is to this zone that the name has 
been applied Some competent geologists believe that the 
evidence indicates an interfingertng or overlapping of marine 
and landlaid material early in the Pliocene because the dun 
tincttons have been proved to disappear farther out in the 
valley from the eastern shore line The fossils found in the 
so-called Santa Margarita of the wells are not sufficient for 
this determination because no forammifera have been found at 
the type locality of that formation, at least none have been 
reported 


M Fox, too a Structural feature* of the eaet elde of the San Joaquin Valley, GeU- 
forttia. Bull Auer Aaaoc Petrol Geo! to ! 11, no 3, 1333, Vp. 101-108, nap Of 1 
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Fig 2 Section shown in drilling Richfield Oil Company Well, Boston No 1, near 
Sharktooth Hill. 
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Part of die difficulty has arisen from the supposed existence 
of Santa Margarita at Comanche Point at the south end of the 
valley A very considerable collection of mollusca has been 
made there for the Academy and this has been critically exam- 
ined by Messrs F M Anderson and L G. Herttem. They 
advise that the large oyster found m the collection is not 
Ostrea Man and the pecten is not Pecten crasstcardo. Hie 
original determination was based on the supposed pre se nce of 
these two species The collection contains several species not 
yet known from upper Miocene or later deposits any place in 
California. 


General Correlations 

An attempt will not be made here to give a chronological 
account of the various efforts which have been made to cor- 
relate this part of the Temblor with sediments widely distrib- 
uted elsewhere It is believed the needs of the present study 
will be fulfilled by presenting the conclusions reached by those 
who have most recently taken up the subject 

Dr W P Woodring 1 * in 1928 m a comprehensive study of 
the Mollusca of Bowden, Jamaica gave a large number of 
Miocene correlations and these have much wider application 
than can be inferred from the title of the paper Regarding 
the Temblor he stated (p 98) 

"By meant of tint indirect companion and relying for the moat part on 
the admittedly (tender evidence of one phylum of TumteDat it it con- 
cluded that the Bowden formation it about the tame age at the Temblor 
formation, or at the upper part of the Temblor formation" 

He placed the Bowden in the upper Middle Miocene, the 
equivalent of the Tortonian of the European standard time 
scale (p 39). On another page (p 94) the Calvert formation 
of the Chespeake Bay area is likewise correlated with the Tor- 
tonian, chiefly on the basis of studies of the plants and marine 
mammals by Berry 1 * and Kellogg 1 * respectively 

“Wood riot. W P. Mloorae moUuda Iran Bowden, Juuiea. Ft I OretreMdl 
end ditcuwton Of remit*. C*rn*ft* ht Wublniton, Ml 3SS, UN, fp. 1 K4, 
pU, 1 40, 2 text Aft. 

“Berry, E. W U S Goot Sorr Fret Ppr H-F, m«, * tUTt. 

'• Kelloft, E. Bull Orel Sad. Aauriat, reL IS. 19M, pp NMH 





Flf.3. Section shown m drilling F if Sayer Well, McNeil No 3, near Sharktooth Hill 
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My own study of the diatoms found in marine sediments a 
few feet below the stratum which yielded the mammalian 
remains investigated by Kellogg, indicate very clearly that tins 
deposit must be very nearly the exact tune equivalent of that 
portion of the Calvert formation which likewise contains fos- 
sil diatoms The number of specialized species of short geo- 
logic range is too large for any other conclusion to be reached 
Therefore if the Calvert formation be Tortonian then the 
upper part of the Temblor in the Kern River region should 
likewise be Tortonian. 

Since the correlation of the Bowden beds with the Calvert 
and Temblor on the basis of mollusca was admittedly not posi- 
tive there is the possibility that both may perhaps be the 
equivalent of the Helvetian of Europe This has been sug- 
gested by Kellogg 11 from a study of certain marine mammals 
I am inclined to favor this determination on stratigraphic 
grounds as well as from investigation of the diatoms. It is 
reasonably certain now that the upper part of the Monterey 
shale, widely distributed m California is the time equivalent of 
diatomites of Europe and Africa which have been placed in the 
Sarmatian The time interval between upper Monterey and 
upper Temblor was sufficient to permit the accumulation of at 
least 5000 feet of thinly bedded shales This seems too long 
for the two formations to be considered adjacent although 
there appears to be continuous deposition from the lower to 
the higher m many places in California. It seems plausible 
that the equivalent of the Tortonian may come between upper 
Monterey and upper Temblor 

Under any circumstances the conclusion seems unavoidable 
that the upper Temblor is middle Miocene, there is a prepon- 
derance of evidence to this effect It may be added further 
that several species of diatoms occur in the California forma- 
tion which have already been found in Italy in sediments 
definitely called middle Miocene by Forti. 1 * 

If the condusion be correct that the upper Temblor is 
Helvetian and the upper Monterey is Sarmatian, the Cali- 
fornia equivalents of the standard European Miocene section 
conveniently fall as follows * 

M KeUoff, It Camtgk loit Wtihington, Fofel 346, art 1, 1927, p. $ 

w Forti, A. AttS R Inst Veacto, ScL Lett Art *oL 72, 1913, pp. 1535-1 790, 
pk 14 29 
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Couuclatxon op California and European Miocene 


SECTION 

EUROPEAN STAGES 

CALIFORNIA FORMATIONS 

Upper 

Pontian 

Santa Margarita 

Miocene 

Sarmatian 

Upper Monterey 

Middle 

Tortonian 

Lower Monterey 

Miocene 

Helvetian 

Upper Temblor 

Lower 

Burdigaliau 

Lower Temblor (Pyramid Hill fauna) 

Miocene 

Aquitanian 

Vaqucros 
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VIII 

FOSSIL BIRD REMAINS FROM THE TEMBLOR FOR- 
MATION NEAR BAKERSFIELD, CALIFORNIA 

BY 

ALEXANDER WETMORE 
Assistant Secretary, Smithsonian Institution 


Collections of fossils made by Mr Charles Morrae in the 
Temblor deposits of the Miocene near Bakeisfield include 
several bones of birds that are of considerable interest in 
adding to our scanty mfoumtion of the rich avifauna of tla 
latter part of the Tertiaty fiom an entirely new area The 
specimens m question from information obtained thiough Dr 
G Dallas Hanna, and Dr Remington Kellogg, were col- 
lected in 1924 by Mr Charles Mon ice in a stiatum of uncon- 
solidated sandy material exposed on the slopes of an eminence 
known as Sharktooth Hill west of Round Mountain, four 
miles east of the Kern River oil field, one-half mile north of 
Kern River, and about seven miles northeast of Bakeisfield. 
Kein County, California The exact location is on the north 
side of Kern River in Sec 25. T 28 S , R 28 E , M D M 
The elevation of the lull is given on the Cahente sheet of the 
U S Geological Survey's 'I opographic map as 642 feet above 
sea-level, but the hill on the map in question is not there 
named The deposit which is in the uppermost fossil horizon 
of the Temblor Miocene has furnished many bones of marine 
vertebrates, consideration of which has led Dr Kellogg to 


July 15, 1910 
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believe that the beds are equivalent m age to the Helvetian 
stage of the European Miocene A study of the diatoms 
exposed in a stratum a few feet below the bone bearing layer 
has indicated to Dr. Hanna that the age there may likewise be 
the equivalent of the Helvetian of the European Miocene 

The first of the bird bones received, the gannet, was sent to 
me some time ago by Dr Loye Miller for an opinion as to its 
generic allocation, followed by the request that I describe it 
The speumens of I’uffiuuc come through Dr G Dallas Hanna 
from the California Academy of Sciences, and the remaining 
material was placed in my hands by Dr Remington Kellogg 
The collection, though small, contains three species new to 
science 

The booby and the two shearwaters identified among the 
birds are of groups of distinctly marine habit, so that it seems 
logical to suppose that the goose was a form of similar prefer- 
ence in range 

Drawings illustrating these specimens have been made by 
Mr Sydney Prentice 


Family PROCELLARIID^l 
1 Puffinus inceptor Wetmore, new species 

Characters — Similar to the modem PuMnus tenutrostns' 
(Temminck) but smaller , radial and ulnar trochlese relatively 
smaller, intisura capitis more open, ectepicondylar process 
relatively more slender 

Description — Type (figs 1-3), lower portion of right 
humerus, Calif Acad Sci No 5223, from the upper level ot 
the Temblor Miocene on Sharktooth Hill, about seven miles 
northeast of Bakersfield, Kern County, California, in Sec 25, 
T 28 S R 28 E , M D M , collected in 1924 by Charles 
Mornce 

Shaft obliquely flattened so that it is an elongate ellqise in 
outline, ectepicondylar process an acute triangle m general 
outline, thin, with upper margin forming a right angle with 
the longitudinal axis of the shaft, and lower margin sloping 


'ProceUarto ttnutrosirt* Temminck Planch Col , vol V 1835, teat for pi 587 
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upward at a forty-five degree angle with the same axis, m 
dimension relatively small as compared with modern shear- 
waters, depression for brachialis inferior roughly elliptical, 
deeply impressed, with sharply defined outline, entepicondylar 
process slight, merging with shaft at level of distal margin of 
ectepicondylar process, radial condyle relatively small, outer 



Pigs 1-3 — Three views oft type of Puffinus meeptor, natural size 

surface flattened , ulnar condyle likewise relatively small, nar- 
row, with free margin compressed, bladelike, descending at a 
right angle to join lower end of shaft, mtertrochlear sulcus 
broadly open, in form a right triangle at bottom Bone dull 
brown in color, well fossilized 

Measurements — Transverse breadth across trochlea 
12 2 mm . transverse breadth of shaft S 9 mm , height of 
ectepicondylar process 4 6 mm , breadth of ectepicondylar 
process at base 4 6 mm 

Remarks — Though tn the diagnosis the present form is 
compared with Ptdhtnis tenmrostrts in relative proportions of 
trochlea: and ectepicondylar process, and in the breadth of the 
mtertrochlear sulcus, it differs in the points indicated from all 
the modern shearwaters examined In size, meeptor is near 
the wedgetailed shearwater, Thyellodroma cuneata It is 
larger than the fossil Puftinus dtatomicus L H Miller, from 
the Lomjioc Miocene of California, and smaller than PufRttus 
conradi, described from a specimen from the Calvert Miocene 
of Maryland, and Pufiinus eyertnam Shufeldt, from the Pleis- 
tocene of Sardinia 
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The type specimen of P. incept or includes approximately 
the distal fourth of the humerus, with the shaft somewhat 
broken, and a little wear on the trochlea but otherwise 
complete 

With description of the present form there are known three 
species of shearwaters from the Miocene of North America 
Puffinus conradi Marsh, Calvert formation of Maryland, 
Puffinus dtatomicus L H Miller, Lompoc of California; and 
Puffin us tneeptor Wetmore, Temblor of California 

As three sizes and types are represented in this series of 
species it appears that the group comprised m the shearwaters 
was as well diversified in the seas of the Miocene as it is over 
our modern oepans 

The study of Puffinm tneeptor has led to consideration of 
the fossil species of this group known for the entire world and 
has brought to attention the name PMffinus arvemensis which 
is given by Alphonse Milne-Edwards in the work entitled 
Recherches anatomiques et paleontologiques pour servir a l’his- 
toire des Oiscaux Fossiles de la France, vol 2, 1870, p 572. 
with the statement “Cette espece, ayant etc decouverte depuis 
la publication du chapitre relatif aux oiseaux fossiles de cette 
fanulle, sera decrite et figuree dans un travail supplemental ’’ 
There is no description here, so that it remains as a nomen 
nudum It seems to have been overlooked, however, that Dr 
R W Shufeldt, m describing Puffinus eyertnant, in the Pro- 
ceedings of the Academy of Natural Sciences of Philadelphia, 
December 8, 1896, p 511, plate 24, figs 1-2, has definitely 
named Puffinus arvemensis According to Shufeldt (1 c p 
510) he wrote to Prof Milne-Edwards to ask concerning the 
identity of P arvemensis, and the latter under date of July 9, 
1896, sent htm a drawing of the metatarsus of that species, 
saying that it came from St Gerand le Puy, and giving Shu- 
feldt permission to use it as he saw fit This drawing Dr 
Shufeldt published in the paper cited abo\e, and m addition 
identified a tibio-tarsus, two humeri and a coracoid from Sar- 
dinia as probably that species On the basts of Shufetdt's 
published figure of the metatarsus, this species is here identi- 
fiable, and will stand therefore as Puffinus arvemensis Shufeldt, 
to be cited from Dr Shufeldt’s paper 
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2 Puffinua sp 

With the type of PuMnus inceptor, there was found part of 
a right humerus, California Acad Sci No 5224, that repre- 
sents a species of PuMnus This specimen comprises a little 
less than the distal half of the bone with the ectepicondylar 
piocess broken away but otherwise with little wear In size 
of the articular portion this bone is similar to the modern 
PuMnus creatopus, but the shaft is much heavier, being about 
the dimension of that of the living P grains On comparison 
with the type specimen of PuMnus conradt, described from the 
distal part of a left humerus from the Calvert formation of 
the Miocene of Maryland, the fossil here under discussion is 
found to agree with remarkable closeness in its conformation, 
differing principally m slightly smaller dimension In view of 
its fragmentary condition there is little more that may he said 
regarding the Temblor specimen except to state from the 
fragment at hand it is apparently of a form closely allied to 
P conradt of the Miocene of the east coast 

Following are dimensions of the California fossil* trans- 
verse breadth of distal end 12 8 mm , transverse diameter of 
shaft 6 9 mm For the type of P conradt these measurements 
are 13 4 and 7 1 mm respectively 


Family SUL1D/E 

3 Moris vagabundus Wetmore, new species 

Characters — Similar in form to Morn senator (Gray)* but 
decidedly smaller 

Description — Type, (fig 4), distal end of right humerus, 
Umv Calif Mus Pal Cat No 31062, from the upper level 
of the Temblor Miocene of Sharktooth Hill, about seven 
miles northeast of Bakersfield, Kern County, California, in 
Sec 25, T 28 S , R 28 E , M D M , collected in 1924 by 
Chas Mornce. 

Lower end of shaft flattened, with broad impression for 
brachialis inferior, bordered externally by a low, rounded 


*$ula tmaiotr Gray, in Dteffenbach’s Trav New Zealand, vol 2, App , January, 1843, p 20 
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margin, and internally by an abrupt plate that merges with the 
flattened, plane, narrowed, elongate pronator tubercle, a dis- 
tinct cup-shaped depression below this tubercle, marked at 
upper side by a raised line anterior end of pronator tubercle 
very slightly elevated, ulnar condyle elevated and protiudent 



Fig 4 

Fir 4 — Type of Moris vagabundus , anterior view, natural sire 


anteriorly, in egularly globular at under side where it projects 
as a ball, sloping lapully externally as an elongate ridge, with 
«i large open olecranal depression behind , radial condyle 
elongate, compressed, elevated, curved inwaid at upper end, 
where the outer side and tip are undei cut, tendinal attach- 
ments on outer face pronounced Bone well fossilized, light 
brow n in color 

Miasurenicnts — Breadth across condyles 18 3 mm , veilical 
diameter of ulnar condyle 7 2 mm , vertical length of radial 
condyle 9 s mm 

Remark t — The present specimen while fragmentary ex- 
hibits the c haracters of the lower humerus that distinguish the 
gannets of the genus Mont from the boobies of the genus 
S ula in that the pronator attachment is elongate, narrow, and 
nearly plane and the olecranal depression is without pro- 
nounced overhang on its inner side, where there are a few 
small foramina In Sula the pronator attachment is shorter 
and is much rounded, and there is a very evident overhang on 
the inner side, with large easily evident foramina at this point 

'I he species here described is similar in the fragment at 
liand in conformation to the three living species of gannets, 
i c M has tana, M capensu and M serrator, and likewise 
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resembles a broken humerus from the Miocene of Maryland 
that I have identified as Marts loxostyla (Cope)/ but differs 
from all these in its smaller size It is approximately as large 
as the living Sula ptscator The following measurements of 
the transverse breadth of the lower end of the humerus across 
the condyles will show the relation in size of vagabundus to 
the other known gannets M hasvana 23 7-24 3 mm , M 
serrator 22 5 mm , M capensts 22 5 tnm , M loxostyla 
21 1 tnm , and M vagabtmdus 18 3 mm 

A fragmentary ulna from the same locality (U S Nat 
Mus Cat No 11971) as the type of i wgabundits is of the 
proper dimension to come from this same species and is so 
identified It resembles the ulna in the modern species of 
3 forts in conformation, being distinguished only by smaller 
size 1 he proximal end of the bone is entirely gone, about 
seven-eights of the specimen bang piesent The gieatcst 
transverse diameter of the shaft ncai its center is 7 4 mm 
The transverse diameter of the distal end through the carpal 
ridge is 10 2 mm 

Sula willcttt L H Miller* from the Miocene of Lompoc, 
California, is about the same in size as the species lieie 
described Di Loye Miller has kindly forwarded to me his 
original photogiaphs of S a'llleth from which the characters 
of the skeleton are more easily evident than in the published 
plates Differences of the humeius in Mon \ and Sula have 
l>een noted above In the skull of Sula the ramphothcca of 
the bill extends back to the cranio-facial lunge, the surface of 
the hone anterior to this jxmit betng loughened and cut bv 
innumerable small channels oi canals In Mom, wheie the 
feathering of the forehead extends well beyond the cranio- 
facial lunge, the hone beneath this feathering is smooth and 
even the roughening beginning onh with the poition covered 
by ramphothcca The difference is definite and easily seen on 
examining specimens In both skull and humerus zcilletti is a 
true Sula and so has no bearing in considering the specific dis- 
tinctness of Moris vagabundus 

a S*e Auk 192<S, p 465 

^CnpiTKie Inst Wuhnigton Pubi N'o 349 August lWf p 112 pl« ? And § 
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Moris vagabundus is the second true gannet now known 
from the Miocene, the other species Morts loxostyla (Cope) 
being represented in the Calvert formation of Chesapeake Bay, 
Maryland With its description there are known three living 
and two extinct species in this genus 


Family ANATID/E 

4 Presbychen abavus Wetmore, new genus and new species 

Characters — Similar to Branta canadensis (Linnaeus),* but 
lower end of tibio-tarsus with the tendinal bridge less oblique 
with relation to the axis of the shaft, raised border on inner 
side of anterior face of shaft relatively narrower, less 
rounded, and inner face of shaft at lower end less flattened, 
more rounded 

Description — Type (figs 5-7), lower end of right tibio- 
tarsus, U S. Nat Mus No 11973, from the uppei level of 
the Temblor Miocene on Sharktooth Hill, about seven miles 
northeast of Bakersfield, Kern County, California, in Sec 25, 
T 28 S , R 28E,M D M, collected in 1924 by Charles 
Mornce 



Figi 5-7— Three view* of type of Prnbychen abavus, natural eue 

Lower end of shaft strong, rounded on posterior surface 
and sides, broadly and deeply grooved anteriorly, this groove 
spanned at its lower end by a strong supra-tendmai bridge set 
at a very slight angle with the longitudinal axis of the shaft , 

•Anas tamsdsntU Lumatu, 8r*t Nat, cd. 14, vol 1, 1751, p 13) 
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groove for peroneus profundus broad and open, inner anterior 
raised margin above anterior groove relatively narrow, raised 
as a rounded ndge, internal condyle elongate, produced far- 
ther anteriorly than external condyle, with a raised margin 
when viewed externally, and a broad, low, central tubercle, 
external condyle smaller, and more rounded, intercondylar 
sulcus broad and open, with a deep intercondylar fossa on 
anterior surface, angular at the bottom, from which there is 
gradual slope toward the external condyle, and more abrupt 
slope toward the internal condyle, the external walls being 
thicker, sulcus broadly open in front, with bottom rounded 
Bone light brown in color, cracked but skillfully repaired, well 
fossilired 

Measurements — Transverse breadth across condyles 
18 6 mm , transverse width of external condyle about 
16 8 mm . transverse width of internal condyle 190 mm 

Remarks — This form in general is strongly suggestive of 
the modern Canada goose, differing in the particulars noted 
above, and in much larger size, Presbychen being intermediate 
in dimension between the largest of Canada geese and the 
whistling swan The resemblance to living Branta is so 
strong as to suggest a bird of a form similar to that found m 
that group The species here described is of particular interest 
as the oldest species of anserine bird yet described from the 
Miocene of North America, Laomts edvardsumus Marsh* 
from New Jersey, formerly considered Cretaceous but now 
placed in the Eocene, being very doubtfully related to the 
Anseri formes 


•Amer Jfoum. Sci , aer 2 vol 40, 1870, pi, 306. 
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IX 

THE KILLIFISH OF SAN IGNACIO AND THE 
STICKLEBACK OF SAN RAMON. 

LOWER CALIFORNIA 

BY 

GEORGE SPRAGUE MYERS 
Stanford Umvorstty 

Field parties of the Museum of Vertebrate Zoology of the 
University of California have at times collected a few fishes in 
Lower California The trout obtained by Mr Chester C 
Lamb in the Santo Domingo River have been reported on by 
Prof J O. Snyder (1926), while the present paper records a 
stickleback and a killifish obtained by Mr Lamb in 1925 and 
1927 Both have proved of considerable interest, due princi- 
pally to our very fragmentary knowledge of the fish fauna of 
the peninsula. 


Fundulua lima Vaillant 

Ft m duUu hma Vaillant, 1894, p 71, San Ignatio 
PtutduUu nmhi Everraarw, 1908, p 25, fig. 1, San Ignacio 
Punduhuhma Myers, 1927, p 178 

Two killifishes were collected by Chester C Lamb at San 
Ignacio, April 22, 1927 Both are males, the huger in breed- 
ing dress 

This is the third occasion on which this fish has been taken 
at San Ignacio Variant's material was collected “A San 


Jutr IS, 1930 
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Ignatio de Caracamande (centre de la Sierra de la Basae- 
Cali forme), dans des bassins et mares de l'ancien Itablissement 
des Jdsuites” by M. Leon Diguet in 1892 The types of Ever- 
mann’s Fund ulus tneekt were taken by Dr E W. Nelson of 
the United States Biological Survey “from a small stream 
flowing from large springs at San Ignacio, Lower California," 
on October 8, 1905 Mr Lamb’s collection forms the third 
one from San Ignacio 

The present writer some time ago pointed out (Myers, 
1927, p. 178) the identity of F tneekt with F. lima. Shortly 
after the appearance of this note, Mr Carl L Hubbs (m hit ) 
called the writer’s attention to the similarity of F. lima and 
F. parviptmts, the common killifish of the southern California 
coast, and suggested that the two might not be specifically 
separable No material was then at hand, however, and the 
question was dropped 

Osburn and Nichols (1916, p 150, fig 5 1 ) have described 
a deep-bodied race, Fundulus parvtptnnts brews, from Magda- 
lena Bay, Lower California The writer examined the type 
senes of this species in the American Museum of Natural His- 
tory, New York, several years ago Comparison with senes 
of parvtptnms from San Diego entirely upheld the status given 
the form by the original describers, for although the depth is 
in general considerably greater than in parvtptnnts, some indi- 
viduals were not to be distinguished from the more northern 
lace by any of the measurements applied 

Unfortunately there are no specimens of brews now at hand 
for direct comparison with the two Ima in the present collec- 
tion Differences are seen in scale number, which are, how- 
ever, bridged over by specimens of parvtptnnts In general 
we may say that Ima shows a tendency towards greater body 
depth and a more posterior dorsal origin than do the other 
forms Ihe depth figures for lima are covered by those of 
brews Unfortunately Osburn and Nichols do not give the 
fin positions in their material, and the figure, as has been 
noted, is not to be trusted The distances from dorsal origin 
to snout tip and from dorsal origin to end of hypural given 
for lima in the table are most nearly approached among the 
small senes of porvtpmnts measured by one which shows 60 

‘The figure it muccumte in tome of the proportion* 
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and .42 respectively (All parvtpmms examined are from the 
coast of San Diego County, Cahf.) Since this differs from 
the lima figures only m a very few hundredths, and since our 
sample of lima is so very small, it may be that an adequate 
series of either will show an overlap 



Fundulus lima (Vatllant) 

Fig 1 Scale from peduncle of breeding male Fundulus lima, greatly enlarged 
The dermal covering of scale and spine has been removed Photo 
by Mr Alan C Taft 

Another character m which lima appears to differ appreci- 
ably from related forms is the extraordinary development of 
the ctenu of the scales of breeding males These ctenu are 
known to occur on many killifishes (howler, 1916) but the 
writer knows of no other case where they are so markedly 
developed The scales of practically all parts of the body have 
their free margins edged with one to four small spines, the 
central one being usually enlarged and the others reduced or 
absent m the scales of the sides of the body On the caudal 
peduncle, from between the dorsal and anal fins to the caudal 
base, this central spine is enormously enlarged, equalling the 
exposed portion of the scale m length Appearing much larger 
within their thick dermal covering, these projecting spikes give 
the male a most remarkable appearance Small prickles are 
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found along the rays of the dorsal and anal fins, these 
apparently being similar to those of other species of Fundvtus 
The ctenu of the scales are much less developed in the smaller 
male of the collection 

According to Newman ( 1909, p 180) the ctenu oi contact 
organs of breeding males of Fundulus majalis and F. hetero- 
clitap disappear eight WWks*f tor spw m& he 

bcl^ms this to be due jftfttyt to wearing off by fried## in 
breedkljg *Ud fighting and partly to resorbtion. Wheth^the 
^ the spikes of hma we may only surmise. ' j 

lllWk'? “o# are known to possess scale ctegg at 

brefdi^g;ti^e ouf 1 in the several small adult males avandEj$f to 
mej$M*m,if 190 development comparable to that seen ig the 
latgfe'fiMto' I c%nfiod no description of large aduh majwi of 
parjjtitf to toeedtog dress. h 

Tip prtocipsl Characters of the two specimens of lima 'are 
gi vpp to table, The measurements of the relative distances 
of ^ rotn toota tip and from cftudal base (jend 

of «fe nop reduced to an ideal bpn- 

7ontal axis of the fish, as are the others It will be noted that 
the tiansverse scale counts given by Vaillatit and by Evermann 
are widely difiFei ent While this may be due to Vaillant having 
counted from the nud-ventral series instead of from the pelvic 
hn it is more likely caused by the ciowded small scales present 
at the bases of the anal and dorsal fins in some specimens Our 
large male thus has transverse scales 19 while the smaller one 
has but 16 The scales of the anterior sides of lima are very 
large posteriorly they grow somewhat smaller, while on the 
breast and abdomen they are greatly reduced m size The 
origin of the anal is a little anterior to the vertical of the dor* 
sal fin origin. 1 he pectorals do not extend quite so far as 
shown m Evermann’s figure, and the pelvics are rather 
reduced 

The color of the large male is very dark, the whole body 
being blackish save for a number of scattered light-centered 
scales The fins, including pectorals, are blackish with light 
borders The smaller male is much lighter and has the typical 
horizontal dark streak with suggestions of short cross-bands 
seen on the postertoi sides of panipinnis 
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Neither of the males shows any tendency towards the pro- 
duction of the elongate anal fin typical of male parwptnnts, so 
well figured by Steindachner (1876, pi X). This seems to be 
an important difference, but it may be bridged over by brews. 

At the present time it cannot be shown that Itma and the 
forms of parvtpmms mtergrade, although it is possible that 
they do The position of the dorsal, the shape of the anal fin 
of the male, and the peculiar scale formation in this sex must 
serve as distinguishing characters until more material is 
available 

Fundulus Itma is evidently a more or less isolated geo- 
graphic derivative of F parvtpinms, but whether of the brews 
or of the pannptntds stock, or of either as they at present exist, 
we cannot say Evermann (1908, pp 20-21) tells us that the 
stream at San Ignacio loses itself in the sand some 10 to 12 
miles from the springs which are its source, but that in rainy 
seasons it sometimes reaches the coast Whether at such times 
it is ascendable by coastal Fundulus we do not know Proba- 
bly it is not, and the San Ignacto killifish has been isolated for 
a considerable period 

It would be interesting to have data on the scales of spawn- 
ing male pantpmms, and on the extent to which this species 
enters wholly fresh watei Further collections from many 
localities on the peninsula are necessary before the relation- 
ships of Fundulus parvipintus parviptmts to F p brevtt, and 
of both to F Itma can be clearly ascertained 

Gasterosteus aculeatus (Linnaeus) 

There are nine specimens of a stickleback collected by 
Chester C Lamb at San Ramon, mouth of the Santo Domingo 
River, on December 26, 1925 All of them possess three plates 
in contact with the ascending pelvic process'* but lack all plates 
behind these as well as the keel of the peduncle For other 
data the accompanying table may be consulted 

The sticklebacks, particularly the three-spined ones of the 
genus Gasterosteus, are exceedingly variable creatures Speci- 
mens taken in the Arctic Sea ami other northern points are 
very large, with fully mailed sides and a distinct peduncular 


*In specimen VI the tbfrd » Absent on one «de 
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keel Travelling; southward, the animals gradually become 
smaller, begin irregularly to lose their plates, and the keel dis- 
appears Southward they are less and less marine, more 
estuarian and fluviatile in habits Those living further up- 
stream tend to have fewer plates, while m at least one stream 
of southern California, the Santa Ana, almost the whole popu- 
lation is entirely unmailed 

Many writers have discussed the variations of West Coast 
sticklebacks Rutter ( 1896) has prepared tables of variations 
of 2296 specimens from Oregon to “Rio Salado, Mexico,” 
Jordan and Gilbert (1899, p 443) have discussed variations 
of Alaskan and more southern material Evermann and 
Goldsborough (1907, p 273) have further discussed Alaskan 
sticklebacks Snyder (1908, p 184) has tabulated variations 
of numerous individuals from Oregon and northern California 

Regan (1909, p 437), apparently ignoring this literature, 
has attempted to show that the naked sticklebacks of the Santa 
Ana and all to the south,* are specifically distinct from the 
form of the Santa Clara River and all to the north of it 
Snyder (1913. p 71) has shown that in the lack of armature 
at least, the Santa Ana form is not constant, but up to the 
present no one (save Jordan and Hubbs, 1925, who give no 
data) has seriously questioned the adequacy of the vertebral 
counts used by Regan as his principal diagnostic character 

In the tabulated vertebral counts for the San Ramon stickle- 
backs the writer has counted the hypural (i e , the last cen- 
trum, with the expanded hypural processes and urostyle) as 
one Regan appears not to have included the hypural The 
variation from 30 to 32 in five of the San Ramon specimens 
disposes of Regan's contention that the southern sticklebacks 
may be distinguished by a reduced number of vertebrae 

There seems no reasonable doubt, however, that Regan’s 
conclusion concerning the specific identity of the stickleback 
of the North Pacific, G cataphractus, with that of the North 
Atlantic, G aculcatus, is sound Jordan and Hubbs (192S, 
p 201 ) propose to recognize three subspecies of Pacific stickle- 
backs, G aculeatus aculeatus m the far north, G. a mtcroce- 
phalus south of this and along the coast apparently as far 
south as the species extends, and G. a urilliamsom (equals 


•Regan, loc cit , p 4*6 
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G santa -ana Regan) in the Santa Ana River This arrange- 
ment must be supported by a very large mass of evidence 
before it can be adopted We have referred above to the fact 
that, in California at least, the sticklebacks found up-stream are 
likely to be less completely mailed than those in tide water and 
this fact alone will necessitate a very careful analysts of the 
various populations It must be shown, furthermore, that 
there are fairly distinct northern and southern groups with a 
more or less definite area of intergradation instead of an 
evenly graded series of forms from Alaska southward, before 
the subspecies mtcrocephalus may be accepted And lastly 
there is the question of the status of the specimens south of the 
Santa Ana. 

The present material is merely referred to aculeatus Other 
sticklebacks have been reported from northern Lower Cali- 
fornia, by Rosa Smith (1884, p 233) and by C H Eigen- 
mann (1892, p 144), but unless the “Rio Salado” of Rutter 
is below San Ramon, the specimens of the present collection 
appear to be the most southerly obtained 


Note 

It apparently has not been noticed that the trout of the 
Santo Domingo River (see Evermann, 1908, and Snyder, 
1926) were first made known through four specimens col- 
lected by Edmund Heller in 1902 and recorded by Meek 
(1904, p 96) as Salmo tndcvs 
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Qasttrosteus acultatus 
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*\ot examined m last four specimens 
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X 

CONTRIBUTIONS TO ORIENTAL HERPETOLOGY 
IV. HOKUSHU OR YEZO 


BY 

JOSEPH R SLEV1N 
Curator, Department ef Herpetology 


Although Hokushu or Yezo Island is second in size of those 
which constitute Japan proper, it has but a small amphibian 
and reptile fauna The species of Sakhalin seem not to have 
reached Hokushu, with the possible exception of Rena tern* 
porarta Most of the species are identical with the reptiles and 
amphibians of Honshu or Hondo Island, and there can be little 
doubt that these two islands have been connected Dunn 
regards the salamander of this island a$ distinct from any of 
the species of Hondo It seems probable that Tnturus Pyrrho - 
goster does not occur on Hokushu and that Bufo bufo prcr- 
textatus does, though neither the absence of the one nor the 
presence of the other is yet certain Eumeces, Natrix, Aphis* 
trodon, and Elaphe cttmocophoro, are not included in our Yezo 
collections. 


is, 1 M 0 
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1 Hynoblus retard* tus Dunn 

Our 11 specimens have been studied and recorded by Dunn 1 
They are two (Nos. 35927 and 35928) from Nobonbetsu, 
Ibun Province, collected August 30, 1911, of which No 35928 
is the type, one (No 25990) collected at Nemuro, Netnuro 
Province, and eight (Nos 25982 to 25989) secured at Sap- 
poro, Ishikan Province 

2 Bufo bufo praetexatus (Bote) 

One young toad (No 26067), measuring 18 mm from 
snout to vent, seems not to differ from specimens from Hondo, 
but, of course, it is too small to be of much value It is labeled 
Sapporo, Ishikan Province, 1910, with a note that this locality 
is not to be relied on I presume that this note refers to Sap- 
poro rather than to the island itself, but the presence of a toad 
on Hokushu cannot yet lie positively affirmed 


3 Hyla aborea japonic* Gunther 


Twenty-five specimens of this tree-toad were collected on 
this island in 1910 I have been unable to find any difference 
between these specimens and others from Hondo They were 
secured at the following localities 


26042 
26043 to 26044 
26045 to 26059 
26060 to 26064 
26065 to 26066 


Fukuyama, Oshtma Province. 
Hakodate, Oshima Province 
Kikonai, Oshima Province 
Sapporo, Ishikan Province 
Otaru, Shiribeshi Province 


4 Rant temporaria Linnaeus 

All of our 19 frogs from Yezo belong to this species No 
25991 has the snout somewhat longer and the web smaller 
than the others, but as this may be individual variation, I have 
not referred it to Rana japomca. There is a good deal of 
variation m the size of the inner metatarsal tubercle and in the 


*Proc A truer Aoad Art* and 8oi. # LVIIX, No U, pp. 476-479 
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position of the vomerine teeth Hie teeth are mostly between 
the choanae in 1601% 25994, 25995, 26002, 26040, and 26041 . 
between and behind in 259%, 25999, 26001, 26QQ3, and 
behind m 25991, 25992, 25993, 25996, 25997, 26000, 26004, 
26005, and 26733. The outer metatarsal tubercle is present 
in 16012, 25998, 25999, 26001, 26002, 26003, 26004, and 
26041; it is absent m 25991, 25992, 25993, 25994, 25995, 
25996, 25997, 26000, 26005, 26040, and 26733 The dor- 
solateral glandular ridge flares out anteriorly toward the 
tympanum in all of these nineteen specimens The throats are 
without definite dark spots The specimens were collected as 
follows 


16012 
25991 to 25998 
25999 to 26002 
26003 to 26005 

26040 

26041 
26733 


Hakodate, Oshima Province 
Otaru, Shiribeshi Province, 1910 
Mororan, Iburt Province, 1910 
Sapporo, Ishikari Province, 1910 
Otaru, Shiribeshi Province, 1910 
Fukushima, Oshima Province, 1910 
Hakodate, Oshima Province, Septem- 
ber 15, 1910 


5 Takydromus tachydromoides (Schlegel) 

Fourteen lizards of this species from Yezo seem not to 
differ from those secured on Hondo They are from three 
localities, as follows 

25967 to 25970. Kikonai, Oshima Province, 1910 

25971 to 25976 Otaru, Shiribeshi Province, 1910. 

25977 to 25980. Sapporo, Iahikan Province, 1910. 

6 Elaphe quadnvirgata (Bote) 

We have five snakes of this species from Yezo, where they 
were collected as follows 

25981 Sapporo, Ishikari Province, 1910 

26728 to 26729 Mororan, Ibun Province, September 

10, 1910 

26730 to 26731 Kikonai, Oshima Province, 1910. 
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No. 25981 is jet black everywhere except on the labials, chin 
and throat The others are of the usual light coloration The 
scale counts are given below 


£ 

3 

I 

j 

it 

if 

1 

11 

11 

j 

d 


25981 


19 

191 

75 c 

2 

8-8 

10-10 

2-2 

3-3 

2 + 3 - 2+3 

26728 

9 

19 

193 

75 c 

2 

8-4 

10-10 

2-2 

2-2 

2 + 2 - 2 +2 

26729 

9 

19 

199 

81 c 

2 

8-8 

10-10 

2-2 

2-2 

2 + 3 - 2 +3 

26730 

& 

19 

203 

88 c 

2 

8-4 

10-10 

2-2 

3-3 

2 + 2-2 +2 

26731 


19 

201 

86 c 

1 

8-4 

10-9 

2-1 

2-2 

2 + 3 - 2 +3 


If we combine with these figures the counts given by Dr 
Stejneger of three Yezo speciments, we get the following 
averages* Gastrosteges . four males 2007, three females 
194.3, 1 juvenile 198; eight specimens 198 Urosteges four 
males 85 ; three females 77 , 1 juvenile 78; eight specimens 80 
The average counts for the other Japanese islands are higher, 
those of Hondo being Gastrosteges nineteen males 205, 
eighteeen females 203 2, thirty-seven specimens 2042. Uro- 
steges. fifteen males 87 6; eighteen females 82 1 ; thirty-three 
specimens 846 If larger series from Yezo confirm these 
figures, it may be best to use the name Elaphe quadrknrgata 
bt lineata (Hallo well) for the snakes of Yezo 
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XII 

PELAGIC MAMMALS FROM THE TEMBLOR FOR- 
MATION OF THE KERN RIVER REGION, 
CALIFORNIA 

BV 

REMINGTON KELLOGG 

Division of Mammals, United States National Museum 

This paper presents the results of studies on fossil pelagic 
mammals from the Temblor formation which outcrops on a 
hill southwest of Round Mountain, locally known as Shark- 
tooth Hill, and about seven miles northeast of Bakersfield, 
four miles east of the Kern River Oil Field, and a quarter of 
a mile north of Kern River, Kern County, California. This 
hill is located in Sec 25, T 28 S , R 28 E , M D M , and 
is shown but not named on the Caliente sheet of the United 
States Geological Survey’s topographic map The greater 
part of the material studied belongs to the California Academy 
of Sciences and was assembled largely through the active inter- 
est of Messrs Paul Shoup and M E Lombardi To Dr 
Barton Warren Evermann and Dr G Dallas Hanna, the 
writer is indebted for permission to study the collection 
Prior to the assembling of this collection, several smaller 
lots, obtained by Mr Charles Morrice, were presented to die 
United States National Museum Detailed descriptions of 
specimens m both of these collections are herewith given. 
Through the cooperation of the Carnegie Institution of Wash- 
ington, arrangements were made for transporting die 
Academy’s collection to Washington, D C , and that organiza- 
tion provided additional funds for illustrating the more tm- 


January 30, 1931 
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portant specimens For carrying out the latter purpose, the 
services of Mr Sydney Prentice were secured, and he has pre- 
pared the line drawings that accompany this report 

Excavations made on Sharktooth Hill in 1924 under the 
direction of Doctor Hanna and Mr Mornce, yielded some- 
thing like a thousand bones, the majority of which were so 
damaged and imperfectly preserved that they were discarded. 
Most of the bones are more or less incrusted with a psilomelate 
of manganese They occur in a fairly coarse, light gray, firm 
sandstone, and it is rather surprising that so many of diem 
were broken prior to excavation. No associated skeletons 
were found, and it would seem that the skeletal dements were 
disassociated prior to their being covered with the sediments 
in which they are now found No satisfactory explanation of 
the conditions that led to the accumulation of these bones has 
as yet been set forth According to Doctor Hanna* "the bones 
occupy a stratum not over three feet thick so that the extinction 
of the excessively abundant species muA have occurred in a very 
short time The wide extent of the deposit does not indicate 
that the animals were trapped in a narrow bay as sometimes 
happens today with whales and sharks ” Dr F M. Anderson* 
has suggested that an epoch of violent volcanic activity and 
fall of ash may have been responsible for the death of large 
numbers of pelagic animals m the Temblor Sea, but such an 
explanation does not satisfactorily account for the scattering 
and mingling of bones of many species of animals Under 
such conditions one would expect to find complete, associated 
skeletons buried in ash and other sediments m the positions in 
which they penshed Poisonous volcanic gases and inorganic 
materials may have caused the death of the Temblor animals, 
but some agency other than volcanic activity must have been 
responsible for scattering the remains. It is possible that die 
conditions of deposition at the Sharktooth Hill locality may 
have paralleled present conditions near Surf, California. The 
rush of the water at that locality would tear any skeleton 
apart Critical study of this collection has led the writer to 
believe that some of the bones may have decayed before fos- 

* G 0 Rum, idocutw marim wubntti ta Kern County. California <8ctenec, 
n a., voL 61, no. 1568, pp. 71 78, January 16, 1935 

*P M Atwkraon, The Kmnm DcpofttU o! Kern Bfcrar, California <Proc. 
CalU Acad Set, Ser 4, voi 3, p 102, 1911, 
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silization took place From this it may be inferred that the 
bones were washed about before they were finally covered with 
sediments. Bones of cetaceans are usually quite porous and 
the cavities are filled with small globules of oil Bacteria and 
other organisms thrive in these bones and under certain condi- 
tions disintegration results On the other hand, bones of pin- 
nipeds are generally less porous than those of cetaceans and 
this may account for their better preservation Unusually 
large numbers of sharks abounded in the Temblor Sea and 
pelagic mammals undoubtedly suffered from their predatory 
proclivities The skeletons of their prey would be dismem- 
bered and the bones scattered Nevertheless, teeth of sharks 
are by far the most abundant fossil remains found at this 
locality, and it would seem that they perished m enormous 
numbers at about the same time as the pelagic mammals Fur- 
ther study of the* Temblor formation, particularly the bone 
bed, may lead to some rational explanation of the conditions 
that resulted in the accumulation of this varied fauna at one 
particular level in the formation The fact that many of the 
bones are fractured and the cavities filled with gypsum would 
seem to indicate violent dlastrophic activity subsequent to their 
burial, and that the resulting cracks were later cemented by the 
salts carried in solution by percolating water 

This bone bed is included m Anderson’s zone “C,” but it is 
not the uppermost fossil honzon, for above it lies a poorly 
preserved fauna of invertebrates, and below it are the very 
fossiliferous strata from which were obtained most of the 
Temblor mollusca described by Anderson and Martin Like- 
wise below there is a widespread zone of diatomite and sev- 
eral zones of characteristic foraminifera The bone bed is 
located a short distance below the unconformity which in the 
Kern River region separates strata of uncertain age, known as 
the “Kern River Group," from the underlying Temblor 
formation The beds dip to the westward at an angle of about 
5 degrees, and the strike is approximately north and south.** 

The Temblor fauna includes primitive whalebone whales 
(cetotheres), detphmoid porpoises, a squalodont, a sperm 
whale, two pinnipeds, Desmostylus, a sea turtle allied to the 

S For an account of the geology of the region mo G D Hanna, Geology of 
SfeaHrtootli Hill Froe Calif Acad Set, «*r 4, vol 19, 19 JO, pp 6543, 3 teat fig*. 
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recent green turtle, and at least three birds.’** So little is 
known in regard to the geological history of the pinnipeds that 
they must be disregarded for purposes of time correlation. 
Nevertheless, Allodesmus is quite distinct from the sea lion of 
the diatomaceous senes at Lompoc and unquestionably repre- 
sents a more generalized type, while the Lompoc animal cor- 
responds rather closely in most details with the recent Eume- 
topvu The peculiar pelagic Desmostylus and die cetotheres 
correspond in specialization with other types found elsewhere 
in Miocene formations, but the sperm whale is quite unlike any 
other described physeteroid It is also true that none of the 
long beaked porpoises of the Miocene are represented in the 
material thus far collected, but one of the contemporary 
squalodonts is present The delphinoid porpoises add little 
information in regard to the age of this deposit Although 
our present limited knowledge of these animals adds very little 
conclusive evidence in regard to the a^e of the Temblor forma- 
tion, it is unquestionably the largest fauna of pelagic mammals 
thus far known for any Tertiary formation on the Pacific 
Coast of North America There is some slight evidence in 
favor of regarding the Temblor fauna as of middle Miocene 
age In the cast of cetaceans, we are dealing with a type of 
specialization which shows the cumulative effects of modifica- 
tion, and the telescoping of the bones in the skull affords a 
means of determining the stage in their general advance The 
stages represented by the Temblor cetothere skulls and the 
physeterid skull are what we should expect to find m middle 
Miocene formations 

Toward the dose of the Oligocetie and in early Miocene 
times, we find a few survivals of archaic types, but the bulk 
of the cetaceans are more advanced than their predecessors 
There are, in the lower Miocene, at least five recognizable 
families of toothed whales which are known as squalodonts, 
long beaked porpoises, short beaked porpoises, beaked whales, 
and sperm whales The whalebone whales are represented by 
the cetotheres and a primitive balsemd A wider diversification 
of the prevailing types seems to characterize the middle Mio- 
cene faunas On analyzing the late Miocene faunas, we note 

•bFor a description of then bird* we A Wctmore, Font! bird reanbs fren 
(he Temblor formation near Balnnfdi California, <Froc CaUf And. Belt nr 4, 
vol If, no 8, 1930, pp 95 93, 7 text Hr*.) 
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a perceptible reduction in the number of long beaked types, the 
disappearance of the squalodonts, the appearance of advanced 
types of beaked whales (aiphioids), the appearance of the 
larger, modernized whalebone whales, and a tendency toward 
tiie elimination of the true cetotheres In Europe and else- 
where, we observe that these modernized types m»kr their 
appearance toward the close of the Miocene period, coincident 
with the reduction and extinction of the types that preceded 
them. In the diatomaceous series at Lompoc, California, a 
more modernized assemblage than that of the Temblor malms 
its appearance, and the writer is inclined to refer that fauna to 
the later part of the Miocene During the Pliocene, typical 
whalebone whales become more numerous, the short beaked 
porpoises are similar to living types, the beaked whales 
(ziphioids) belong to living genera, and, in the early Pliocene 
Parana formation of South America, a few new types of long 
beaked porpoises represent the only known survivors of that 
line of development 


Order SIRENIA 

Suborder Desmostyliformes Hay, 1923 
Family DESMOSTYLID3E Osborn, 1910 

The peculiar pelagic Desmostylus has been found at quite a 
number of localities m formations of Miocene age This 
genus in its restricted sense makes its first appearance on the 
Pacific Coast in the lower Miocene Vaqueros formation of 
southern California, and is known to have survived until 
nearly the close of the upper Miocene, for teeth of Desmo- 
styhss have been found in the San Pablo group of California 
Species with similarly constructed teeth have been found in 
Japan at a number of localities of middle Miocene age, but the 
Japanese teeth, in so far as one can judge from casts, are 
smaller than the teeth that have been found m Oregon, m the 
Montesano formation of Washington, and in the Temblor and 
San Pablo formations of California Teeth found in tiie 
Sooke formation of Vancouver Island, British Columbia, pos- 
sess tiie unmistakable peculiarities of the Desmostylus group, 
and have been referred to the genu6 Cornwatltus by Dr. O P. 
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Hay Teeth of this type have not certainly been i d e ntified 
except in formations of unquestionable Miocene age. 

The relation of this interesting pelagic mammal to other 
groups of mammals has occasioned considerable co m me n t in 
technical journals and elsewhere. The structure of the skull 
of Desmostylus has been interpreted by Marsh. Memam, Hay. 
and Matsumoto as demonstrating some degree of affinity to 
the Sirema Osborn, Yoshiwara and Iwasaki, and Matsumoto 
have discussed the supposed resemblances to the Probosctdea 
More recently, Abel has come to the conclusion that Desmo~ 
stylus is not a placental mammal, but a multituberculate (Alio- 
theria) The basis for this surprising conclusion rests largely 
on the supposed relations between the jugal bone and the zygo- 
matic arch. The jugal, according to Abel's belief, is excluded 
from the lower border of the zygoma by the backward pro- 
longation of the maxillary to the glenoid fossa Doctor Hay 
has described in detail the actual relations of these bones, and 
he reached conclusions which are opposed to those set forth by 
Professor Abel. 

Our present knowledge of the cranial characteristics of this 
peculiar mammal is limited to a fairly* well preserved skull of 
a supposedly immature individual of Desmostylus cymotuu, 
found in Oregon, which measures 310 mm in length, and the 
skull of a somewhat larger individual of Desmostylus japom- 
cus, found m the province of Teshio, Japan, and measuring 
550 mm. in length. The Oregon skull lades the extremity of 
tite rostrum and the Japanese skull lacks most of the brain- 
case It has been estimated by Matsumoto that die Oregon 
skull when complete would measure about 380 mm in length 
and the Japanese skull about 900 mm 

Differences in the size and proportions of the cheek teeth as 
well as in the number of pillars have led to the description of 
four species of Desmostylus The characters that distinguish 
these species are susceptible of more than one interpretation 
Greatly worn teeth differ markedly from unworn teeth and the 
present uncertainty in regard to the validity of the several 
species is likely to exist until the complete dentition of the 
upper and lower jaws of one or more of the North American 
forms is described and figured For die present, the writer is 
not inclined to be too positive in regard to the allocation of 
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»ome of the teeth that have been found and described. Perti- 
nent citations together with lists of localities for the four 
species that have been described are herewith given. 

Genus Corawallius Hay, 1923 
1 Comwallius sookensis (Cornwall) 

Dftmostylus tookensu Cornwall, Canadian Field Naturalist, vol 36, 1922, 
p 121, text figs. 1-4 — Clark & Arnold, Untv Calif Publ Bull. 
Dept Geo! Set , vol 14, no 5, 1923, pp 177-178, pi 39 
ComwaUuu [Malnuit] Hay, Pan-Amer Geol., vol 39, March, 1923, p. 
107, text fig 4 

Ctrnwalhus uoketuu Hay, Proc U S Nat Mus, vol 65, publ 2521, 
1924, pp 1-8, pis 1-2, text fig 1 

Type locality Sooke formation, chifs between Muir and 
Kirby creeks, Vancouver Island, British Columbia 

Genus Desmostylus Marsh, 1888 

2. Desmostylus cymattas Hannibal 

Desmostylus Hesperus Hay, Proc U S Nat Mus, vol 49, publ 2113, 
1915, pp. 381-397, pis 56-58— Am, Acta Zool, haft 2-3, arg 3, 

1922, pp 361-394, pis 1-3, text figs 5— Axel, Sitaungsber Icais 
Akad Wits, Wten, 1922, pp 1-3— Hay, Pan-Amer Geol, vol 39, 

1923, pp 105-109— Hay, Proc U S Nat Mus, vol 65, publ 2S21, 

1924, pp 2-8, text fig 2, pi 1, fig 3— Abel, Verhandl Zool -Bot 
Gesell, Wien, bd. 74/75, 1926, PP 134-138 -Abel, m M Weber, 
Die S&ugetiere, bd 2, Syst Teil, 1928, p 44, text figs 13-14 

Desmostytus cymatios Hannibal, Journ Mammalogy, vol 3, no 4, 1922, 
p 239, pi 11, figs 1-2. 

Type locality Temblor formation (according to H G. 
Schenck), at mouth of Spencer Creek, Lincoln County, Ore- 
gon. [No 8181, Division of Vertebrate Paleontology, United 
States National Museum ] 

3 Desmostylus calif or nicus Hay 

Demoetyhu Hesperus Hannibal, Journ Mammalogy, vol 3, no 4, 1922, 
pp 238-239; pi 12, figs. 8-9 

Demottyhu eahfonuetu Hay, Pan-Amer. Geol , vol 39, 1923, p 106. 

Type locality, San Pablo formation, Monument Peak near 
San Jose, Santa Clara County, California 
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Reported from (1) A number of teeth, bones, and frag- 
ments of tusks found in Shell limestone ' intercalated with the 
lower or buff sandstone member of the Sah Pablo formation 
on the San Jose Quadrangle, between Monument Peak and 
the saddle where the road to Calaveras Valley crosses the first 
ridge of the Diablo range , (2) at a horizon only a few hun- 
dred feet higher, a tooth was found in shell limestone about a 
half a mile south of the saddle where the road to Mount 
Hamilton crosses the first ridge, and (3) a fragment of a 
Desmostylus tooth, also found in a mixture of limestone and 
rhyolite tuff interbedded with Monterey shale, on the New 
Almaden Quadrangle northeast of the Guadalupe quicksilver 
mines, and associated with Pecten andersom Arnold 


4 Desmostylus hesperus Marsh 

Desmostylus hesperus Maui, Amer. Journ. Set and Arts, vol 135, 1888, 
pp 94-96, text figs 1-3 — Messiah, Science, n s , vol 24, 1906, p 
151 — Mcmiam, Untv Calif Publ Bull Dept Geol., vol 6, no 18, 
1911, pp 403-41% text figs 1-3— Mbbbiak, Trans Amer Philos 
Soc , n vol 22, 1915, pp 13-14, text figs 21a, 21b 

Type locality Monterey series (fide Hay, 1923, p. 106), 
Contra Costa County, California (fide, Mernam, 1911, p 
404). 

Reported from Monterey formation north of Coahnga, 
N W # of Sec 29, T 18 S , R 15 E , Big Blue Hills, 
Fresno County, Coahnga Quadrangle, U S G S ; Vaqueros 
[Temblor] formation m Catioas Cafion, Fresno County, Sec- 
33, T 22 S , R 16 E , Cholame Quadrangle, U S G S , 
Temblor horizon in region of Devil’s Den on west side of San 
Joaquin Valley, Kern County, T 25 S , R 18 E , Cholame 
Quadrangle, U S G S ; Temblor horizon on east side of San 
Joaquin Valley in Kent River region , shales and sandstones of 
supposedly Vaqueros formation m San Luts Obispo County, 
shale and sandstone, supposedly Vaqueros, about 6 miles 
northeast of Santa Ana, Orange County, Corona Quadrangle, 
U S G S. 
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5. Desmostylua japonicua Tokunaga & Iwasakt 

Detmesiyhu jofiomcus Yoshiwara A Iwasaxi [New Pouri Mammal), 
Joum. Coll So. Imp Unix Tdlcyo, vol 16, art. 6, 1902; pp 1>13, 
pi* 1-3, text fig*. 4. 

Desmottyliu tp Mrrriak, Umv Calif Publ Bull Dept. Geol , vol 6, no 
18, 1911, pp 406-412, text fig* 4-11 

Dttmcttyltu jepem tut Tokunaga & Iwasaxi, Journ Geol Soc. Tokyo, 
vol, 21, 1914, p. 33. — Matsumoto, So. Report* Toh&ku Imp. IMr« 
*er 2, 1918, Geol, vol 3, no 2, pp. 61-74, pi 22, fig* 1-3. 
Dttmostyhu xectatei Hay, Proc U S Nat Mu*, vol 49, publ 221% 
1915, p 396 

Type locality. Tufaceous sandstone, at Togari in Kanigori, 
Province oi Mino, Japan 

Reported from Togari [= type locality], Yamanouchi, 
and Tsukiyoshi, Toki District, Province of Mino; Yumadu, 
Province of Iztimo, Yuda and ShikOnai, Ninohe District, 
Province of Mutsu , a tributary of the Opiraushibets, Province 




I 

Left upper molar tooth of Detmotlyhu kttptnu, No 4401, C A. S , }< 02 
Fig 1 Internal view Fig 2 External view Pig; 3 Occfaeal 
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of Tcshio, Hokkaido; and Toshibets, Province of Shiribeshi, 
Hokkaido [Matsumoto, 1918, p 73]. 

The Temblor tooth (No 4401, C A S.), hereinafter 
described, is fully as large as one with nine pillars recently 
found by Ray E Matthews in a railroad cut near Vesta, Grays 
Harbor County, Washington This last mentioned tooth 
and other bones in the possession of Mr Matthews, 
were described in a letter written by Rev. J Herbert 
Geoghegan to Dr O P Hay, as having been found in what 
appeared to be concretions of gray sandstone or well cemented 
mud in a stratum composed of red sandstone and gravel This 
deposit was considered to be a part of the upper Miocene Mon- 
tesano formation. The length of this tooth is given as 
inches and the height as 3 inches The greatest length of the 
incomplete Temblor tooth is 72 mm , maximum width. 595 
mm , height of tooth at level of posterior pillar, 68.5 mm , 
and greatest height at level of anterior pair of pillars. 81 3 
mm. It is thus apparent that teeth of large size and similar 
configuration are found in formations varying in age from 
lower to upper Miocene The proportions of the adult teeth 
of the Oregon Desmostylus cymatias are unknown, and, for 
the present, it seems advisable to refer the Temblor tooth ten- 
tatively to Desmostylus hesperus 

That this tooth (fig 3) originally consisted of moire than 
five high columns or pillars is shown by the broken border at 
one end of the base When the tooth was complete there were 
at least three pairs of pillars in addition to the single posterior 
pillar, and one or more at the anterior end. The root is miss- 
ing, and the exposed smooth surface of the dentine at the base 
of the crown, as viewed from below, exhibits a general resem- 
blance to that of a mastodon. Beneath the core of each pillar 
is a deep conical pulp cavity, and these cavities are separated 
by a median longitudinal ridge. The end pillar (fig 2) is 
somewhat shorter than the others and is closely appressed to 
the succeeding pair, but all five of these columns are nearly 
circular m cross section. The paired pillars curve upward and 
inward to the median longitudinal axis and have their apices 
in contact with their opposites. 

Each of these pillars is covered with a rather duck outer 
enamel layer which is with difficulty distinguished from die 
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thicker concentric layers of dentine This tooth is relatively 
unworn, and hence the crowns of the pillars have a thick 
enamel rim inclosing a small central pit whose floor is the tip 
of the central dentine core. The outer surface of the enamel 
layer is quite rugose This tooth does not have a distinct 
cingulum at the base of the crown, but, nevertheless, a small 
irregular nodosity covered with rugose enamel projects up- 
ward from the base between each of the pillars With wear, 
the circumference of the central pulp cavity increases until in 
a badly worn tooth the diameter may be thrice the combined 
thickness of the outer enamel and dentine rings 


Order PINNIPEDIA 
Family ALLODESMID.® Kellogg, new family 
Extinct Eared Seals 
6 Allodesmus kemensia Kellogg* 

Skeletal elements of several individuals, and representing 
old and young, and possibly both sexes, of this fossil Temblor 
otarud, are included in the collections made by Charles Mor- 
tice The major portion of the material which has been put at 
the writer’s disposal belongs to the California Academy of 
Sciences, but additional specimens were found m a small col- 
lection presented several years ago to the United States 
National Museum by Mr Morrice This material adds con- 
siderably to our knowledge of the morphological histoiy of 
the Otariidse and especially of the limb structure 

After carefully considering all the evidence, the writer is 
unwilling to propose one or more new names based on doubt- 
fully distinct bones, yet this disposition of the material is not, 
however, made without grave misgivings that the reasons for 
allocating some of the skeletal elements to this fossil pinniped 
are unsound There are obvious differences in some of the 
carpal and tarsal elements, particularly in the scapho-lunar, 
calcaneum, and cuboid bones In reviewing die skeletal de- 
ments it will be observed that the fore and hind limbs do not 
differ materially from those of living otamds, either in the 

*&. KcHom, Pinntpedi (ran Miocene and Pleittoceas dffo eta of CelUocnk. 
Univ Cdlf Publ , BulL Dept, GeoL So., voL 13. no 4. IMS, pp. 3M4 




228 


CAUtORNTA ACADBUY <0* S€tWCBS Oftoct 4t* 9a*. 


proportions of their component parts or in their articular rela- 
tions There are minor differences in the vertebral column, 
but the sternum and pelvis exhibit the typical otanid charac- 
teristics The mandible is not materially unlike that of the 
living otarnds, but the skull possesses some anomalous fea- 
tures, of which the backward and outward extension of the 
premolar-molar series toward the anterior end of the zygoma 
is probably the most striking The present material tends to 
confirm the geological antiquity of the otanid stock, but the 
source and time of its divergence from terrestrial relatives 
remain unsettled The various skeletal elements, which are 
referred to this pinniped, are herewith listed 


Labge Individuals— (?) Old Males 

Left scapula (No 11857, U S N M ), incomplete 
Left humerus (No 11858, U S N M ), distal end only 
Left radius (No 4292, C A S.), distal end missing 
Right ulna (No 4336, CAS), distal epiphysis only 
Left ulna (No 4335, C A.S), distal epiphysis musing 
Right scapho-lunar (No 11859, U S N M ), eroded 
Right scapho-lunar (No 4332, CAS), eroded 
Left magnum (No 11&60, U S N M ), complete 
Left metacarpal I (No 4466, CAS), proximal end only 
Left metacarpal II (No, 4478, CAS), eroded 
Right metacarpal II (No 4481, CAS), proximal end only 
Left metacarpal V (No 4480, CAS), proximal end only 
Phalanx (No 4476, CAS), proximal end slightly eroded 
Phalanx (No 4477, C A S ), proximal end slightly eroded 
Phalanx (No 4479, CAS), proximal end slightly eroded 
Right femur (No 4294, CAS), complete 
Left femur (No 4295, CAS), internal condyle damaged 
Right tibia (No 4302, CAS), both epiphyses missing 
Left tibia (No 4303, CAS), distal epiphysis missing 
Left tibia (No 4494, C A.S). distal epiphysis only 
Left fibula (No 4305, C A, S ), complete 
Left patella (No 4328, CAS), complete 
Right patella (No. 4329, CAS), complete 
Left patella (No U655, U S N M ), complete. 

Left patella (No. ^326, C A. S ), complete. 

Left cglcaneum (No 4309, C A. S ), complete, 

Right calcancum (No 4310, CAS), tuberosity damaged 
Left astragalus (No 4308, CAS), complete 
Left navicular (No 4321, CA.S), complete 
Left cuboid (No 4319, CA.S), complete 
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Right cuboid (No* 4318, C A. S ), poitero- internal angle of distal face 
missing 

Left entocuneiform (No 4323, CAS), complete 
Right entocuneiform (No 4324, CA.S), complete. 

Left entocuneiform (No 4322, C A. S ), complete 
Right metatarsal V (No 11861, U, S N M ), proximal end only 
Right innominate bone (No 4360, C A. S ), distal half missing 
Atlas (No 4398, C A S ), nearly complete. 

Atlas (No 4414, C A. S), incomplete. 

Fifth cervical (No 4407, C A S.)> incomplete 
Sixth cervical (No 4399, CAS), nearly complete 
Sixth cervical (No 4408, C A S ), incomplete 
First dorsal (No 4412, CAS), incomplete 
Fourth (?) dorsal (No. 4417, CAS), incomplete. 

Fifth (?) dorsal (No 4416* C A. S ), incomplete 
Posterior dorsal (No 4421, CAS), incomplete. 

Sternal segments (Nos 4403, 4405, 4430, 4404, 4429, 4402; 4428, CAS) 

Left mandible (No 4395, CAS), posterior end musing 

Right mandible (No 4426, CAS), incomplete 

Left mandible (No 4486, C A S.), both ends missing 

Left maxillary fragment with canine (No 4396, CAS). 

Right maxillary fragment with canine (No 4397, C A S ). 

Many teeth (Nos 4580 to 4596, C A. S ) 


* Individuals of Medium Size— Females oa Young Malm 

Right humerus (No 4337, CAS), proximal epiphysis and distal end 
missing 

Right humerus (No. 4338, CAS), distal end only 

Left radius (No 4293, CAS), proximal end only 

Right radius (No 4291, CAS), proximal end only 

Right radius (No 11863, U S N M ), proximal end only 

Right radius (No 4292, CAS), fairly complete 

Right radius (No 11866, U S N M ), distal end only 

Right scapho-lunar (No 4369, C A. S ), angle eroded 

Right scapho-lunar (No 4334, CAS), eroded 

Right unciform (No 11862, U S N M ), slightly eroded 

Left trapezium (No 4331, C A. S ), complete 

Left metacarpal I (No 4465, C A. S ), proximal end only 

Left metacarpal I (No 11864, U S N M ), proximal end only 

Right metacarpal III (No 4463, CAS), complete 

Left metacarpal III (No 4462, CAS), proximal end only. 

Left metacarpal III (No 4459, CAS), complete. 

Left metacarpal III (No 4460, CAS), complete 
Left metacarpal III (No. 4461, CAS), complete 
Right metacarpal IV (No. 4458, CAS), distal end damaged. 

Right metacarpal V (No 4451, C A S.), slightly eroded 
Right metacarpal V (No 4467, CAS), slightly eroded. 
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Phalanx <No 4468, C A S.), distal end miacmg. 

Phalanx (No 4469, C A. S.), complete 

Phalanx (No 4470, CAS), slightly eroded 

Phalanx (No 4471, C A, S ), diatal end missing 

Phalanx (No 4472, CAS), complete 

Phalanx (No 4473, CAS), complete 

Phalanx (No 4474, CAS), complete 

Phalanx (No 4475, CAS), complete 

Phalanx (No 4482, CAS), complete 

Right femur (No 4299, C A. S ), proximal end only. 

Left femur (No 4301, CAS), distal end only 
Right femur (No 4298, C A.5), distal end only 
Right femur (No 4491, C A. S ), distal end only 
Right femur (No 4296, CAS), both epiphyses missing 
Left femur (No 4297, C A, &.), both epiphyses missing 
Left tibia (No 4304, CAS), complete 
Right tibia (No 4492, C A, S ), proximal end only 
Right tibia (No. 4493, CAS), proximal epiphysis only 
Right patella (No 11545, U S N M ) 

Left patella (No 4327, CAS). 

Right patella (No 4330, CAS) 

Right patella (No 4325, CAS) 

Right calcaneum (No 11540, U S N M ), complete. 

Right calcaneum (No 11589, U S N M ), complete 

Right calcaneum (No 4312, CAS), eroded 

Right calcaneum (No 4314, CAS), eroded 

Left calcaneum (No 4313, CAS), distal extremity damaged 

Left calcaneum (No 4315, CAS), eroded 

Right astragalus (No 4306, CAS), complete 

Left astragalus (No 4307, CAS), tibia! face damaged 

Left astragalus (No 11541, U S N M ), complete 

Left astragalus (No 4311, CAS), damaged 

Left navicular (No 11551, U S N M ), complete. 

Left navicular (No 11550, U S N M ), complete 

Right entocuneiform (No 11546, U S N M ), complete 

Left cuboid (No 4317, CAS), eroded 

Right cuboid (No 4316, CAS), complete 

Right cuboid (No 4320, CAS), eroded 

Left metatarsal II (No 4452, G A S ), proximal end only 

Left metatarsal II (No 4454, C A S.), proximal end damaged 

Left metatarsal II (No 4453, CAS), eroded 

Right metatarsal II (No, 4456, CAS), incomplete proximal end only 

Right metatarsal II (No 4457, CAS), incomplete proximal end only 

Right metatarsal II (No. 4455, CAS), eroded 

Left metatarsal III (No. 4450, CAS), distal end missing 

Right metatarsal IV (No 4448* CAS), complete 

Left metatarsal IV (No 4449, CAS), distal end misting 

Right metatarsal V (No 11870, U S N M ), proximal end only 



Vot. XIX] &SLLOCG— PELAGIC MAMMALS OF KSKN RIVER REGION 231 


Right metatarsal V (No. 4446, C A S.). eroded. 

Right metatarsal V (No 4447, CAS), eroded 
Atlas (No 4484, CAS), right and left halves 
Third cervical (No 4409, CAS), incomplete 
Fourth cervical (No 4410, CAS), incomplete 
Fifth cervical (No 4411, C A. S.) f incomplete 
First dorsal (No 4418, CAS), incomplete 
Second dorsal (No 4419, CAS), incomplete 
Anterior caudal (No 4557, C A S ), incomplete 
Anterior caudal (No 4558, C A S ), incomplete 
Anterior caudal (No 4556, CAS), incomplete 
Median caudal (No 4554, CAS), incomplete 
Median caudal (No 4552, CAS), incomplete 
Posterior caudal (No 4550, CAS), incomplete 
Posterior caudal (No 4551, CAS), incomplete 
Posterior caudal (No 4553, CAS), incomplete 
Sternal segments (Nos 4431, 4433, 4434, CAS) 

Right mandible (No 4487, CAS), posterior end missing 
Left mandible (No 4488, CAS), posterior end missing 
Right mandtble (No 4489, CAS), anterior extremity only 
Left mandible (No 4490, CAS), anterior extremity only 
Extremity of left prcmaxtlla with canine (No 4427, C 4 S ) 

Aside from its much larger size and the tooth modifications, 
the general aspect of the skull of Alio damns kernettsts may 
have resembled somewhat those of the White River Ohgocene 
cats, Hoplophoneus pnnuevw; and Dimctts felinus, with a 
shortened face, short and heavy rostrum, massive mandibles, 
backward prolongation of superior portion of the supraoc- 
cipital, and expanded zygomatic arches The backward pro- 
longation of the median apical portion of the supraoccipital 
considerably beyond the level of the condyles, and the presence 
of a strong vertical median ridge, which acts as a brace for 
the lambdoid crest, are quite unlike the retreating curvature of 
the vertex of the supraoccipital in living otamds Both 
Dtntctis and Hoplophoneus have mandibles w ith a pronounced 
genial tuberosity, but this tuberosity is much reduced in Allo- 
desmtts It is possible that Allodesmus may have been derived 
from a progenitor whose mandible had a somewhat larger 
genial tuberosity, but it is equally probable that the develop- 
ment of a genial tuberosity in Ditnctis and Hoplophoncus 
accompanied the elongation of the canines, and that it bears 
some relation to the functional use of these teeth Further- 
more, in case of Dtmchs and Hoplophoncus, not more than 
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two or three of the upper and lower phefnobrs ate present, but 
one upper molar remains, and the lower molars are reduced to 
one or two In both of these fehds, the fourth upper premolar 
is the camassial, while in Allodesmus the upper cheek teeth 
appear to progressively diminish m size from the anterior to 
the posterior end of the series In the mandible, the fourth 
premolar is the largest cheek tooth The camassial teeth are 
not differentiated in either the upper or the lower premolar- 
molar senes Furthermore the large canines are equally devel- 
oped in the upper and lower jaws of Allodesmus As with 
Allodesmus, these Oligocene cats have a consolidated scapho- 
lunar-centrale 

Patnofehs 4 from the middle Eocene of the Bridger Basin, 
Wyoming, has an outwardly curved premolar-molar senes, so 
it would appear that Allodesmus retains some of the creodont 
heritage, especially in the curvature of the upper cheek teeth, 
the persistence of two small upper molars, and the location of 
the antorbital foramen at the level of Pm* But Patriofelts 
with its large, massive skull, shortened face, broadly and 
abruptly truncated rostrum, and shearing M* and M, does not 
seem to possess any close phylogenetic relationship with Allo- 
desmus, The enlarged and powerful second lower molar, 
according to the general rules of probability, would not be 
expected to disappear in dental reduction Furthermore, the 
scaphoid, lunar, and centrale are separate bones in the carpus 
of Patnofehs The pelvis also presents a number of anatomi- 
cal characters not found in Allodesmus 

Some of the Miacida * 4 5 have an outward bowed upper molar- 
premolar series, especially Mums and Vassacyon Matthew* 
has shown that the scaphoid, lunar, and centrale are consoli- 
dated in Vulpavus profectus, and it is possible that the fusion 
of these elements may have taken place m other members of 
this family of creodonts There is no available evidence to 
show that the consolidation of the scaphoid, lunar, and centrale 
has taken place since entering an aquatic environment, and, in 


4 J L. Wortman. Bull Aaer Mu*. Nat Hist , vol «, art S. 1894. pp 139 164, 
pi 1. fig* 1 5,— W D Matthew. Mem Amcr Mu*. Nat Htat, vol 9, pt 6, 1909. 
pp 420*432. fig* 50*52. 

*W D Matthew & W Granger A revision of the Lower Eocene Wasatch and 
Wind River Faunas* Bull Araer Mua. Nat Hitt . vol 34. art 1. 1915. pp. 93*34. 
41 42 

* W D Matthew. Mem. Aaer Mua Nat Hi*t , rol 9, pt 6. 1909. p 388. fig. 39 
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the absence of such confirmatory evidence, it would aeeoi that 
the otariids were descended from terrestrial creodonts in which 
these carpal elements were consolidated 

Inasmuch as the carefully considered evidence assembled by 
Matthew 7 and Gidley* seemed to indicate that the dsenodonts 
were progressing toward the Ursidae in the distinctive charac- 
ters of the teeth and feet, it was necessary to examine their 
possible relationships to the Otarudae In a more recent com- 
munication,* however, Doctor Matthew questions the sup- 
posed relationship between the Arctocyonidae and die Ursidae 
In the carpus of Clcenodon and Neoclanodon the scaphoid and 
centrale are fused, and, although the lunar-centrale facet per- 
sists, the lunar-scaphoid facet has disappeared and is replaced 
by a roughened bony surface These details seem to point to 
the imminent union of the scaphoid and lunar. 

The tarsal bones exhibit a number of distinctive features not 
found in any of the Otanidse The astragalus of Allodesmus 
kernensts differs from that of Neoclanodon montanus (No 
9779, U S N M ) in having (1) the trochlea continued 
farther proximally in a plantar direction, (2) the astragalar 
foramen open or closed, (3) a narrow oblique groove for the 
flexor digitomm on the tibial border of plantar prolongation 
of the body, m contrast to the unusually broad groove which 
occupies most of the plantar prolongation of the body m 
Neoclanodon, and (4) the head less flattened and narrower 
from side to side 

Although the calcaneum of Allodesmus is quite similar in 
general shape to that of Neoclanodon (No 8362, 
U S N M ) it differs m having (1) a shorter stouter shaft, 
(2) a less proximally extended sustentacular facet, (3) a 
narrower distal facet for the cuboid, (4) a shallower interosse- 
ous groove between ectal and sustentacular faoets, and (5) 
a less protuberant peroneal tubercle 

The cuboid of Allodesmus differs from that of Neoclanodon 
(No 8362, U S N M ) in having (1) a relatively smaller 

* W D Matthew, Additional observations on the Creodonts Bull. Amer Mot. 
Net. HIM , vol 14, art 1, 1901, pp 14-19 

•J r W Gidley, New apociea of Oenodonl* from the Fort Union (Basal Eocene) 
of Montana, Bull Amer Mus. Nat Hist , vol 41, art 14, 1919, pp S41 55, text 
fig 10, *L 28 

•W D Matthew, The evolution of (be mammal* in the Eocene Proc ZooL Sue. 
London, 1928, p 971 


January 30, 1931 
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and more convex facet for calcanean; (2) a more oblique 
curvature of astragalar facet and a mere reduced navicular 
facet, (3) a reduced proximal facet for ectocuneiform; and 
(4) the presence of facets on distal end for metatarsals IV 
and V, whereas there is but a single facet mi the cuboid of 
Ncocleenodon 

Matthew has called attention to ( 1 ) the slender, serrate, and 
unworn canines; (2) the reduction of the premolars; and (3) 
the presence of low-cusped quadrate molars, with lower M» 
somewhat reduced. The derivation of the Otariidae from die 
claenodonts is beset with several obstacles, inasmuch as the 
claenodonts are characterized by, (1) the presence of a protu- 
berant. outwardly curved, lesser trochanter below the head of 
the femur, (2) the presence of a distinct third trochanter at a 
lower level on the external border of the shaft, (3) the pres- 
ence of an entepicondylar foramen in the humerus. (4) the 
fact that the upper M* and the lower M« are the largest of the 
cheek teeth and hence would not be expected to be reduced m 
the course of dental reduction , and (5) the presence of keeled, 
fissured, ungual phalanges, with no trace of a basal sheath 

In view of the debatable nature of the evidence which has 
been brought forth to support the theory of the derivation of 
the otaruds from members of several families of creodonts, it 
would appear that they can not be derived from any known 
genus, and, in so far as some osteological characters are con- 
cerned, the Otarudae may retain as much of the fetid heritage 
as they do of the urstd heritage The dentition of the 
Otarudae is quite unlike either of the last mentioned groups 

The foregoing remarks are intended to supplement the sum- 
mary 10 published in 1922 Nevertheless it would appear that 
in the progressive evolution of the otaruds, (1) the facial 
region was deepened, (2) the spreading or outbowing of the 
zj gomatic arches was reduced; (3) the antorbital foramen 
was moved backward, (4) one lower incisor was lost, (5) the 
first upper premolar was lost, (6) the upper and lower molars 
were reduced in size, ( 7 ) the premolar-molar series were 
moved inward with the side to side compression of the rostrum 
and the opposite rows became nearly parallel, (8) the notch 

M R Kdloif, Unlv Calif Publ. Bull Dept Geot ScL, U, no. 4, 1921. 
W> 94 97 
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between the palatal portion of the maxilla ty and the jugal was 
widened, and (9) the posterior narial gutter was closed in by 
the narrowing and backward prolongation of the palatal 
region. 



Rostral f r a g m e a ts of tlie skull of Alloitsmtu kenutuU, X OS Fig 4 
Palatal view of right and left rostral fragments, Not. 4397 and 
4396, C A. S Fig 5 Lateral view of left rostral fragment, 
No 4396, CAS. 
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Skull 

Portions of the rostrum of at least two and possibly three 
individuals are represented in this collection Of theSe, a por- 
tion of the left maxillary (No 4396, CAS), with large 
canine, roots of Pm 1 and Pm*, as well as the alveoli for Pm 4 , 
M 1 and M 3 , is the most nearly complete A portion of the 
right maxillary (No 4397, C A. S ) with alveolus for canine, 
the root of Pm 3 , afcd the alveolus of Pm* seems to belong with 
specimen No 4396, C A. S , but there is no certainty that this 
association is correct, since the two portions of the rostrum 
were in separate packages when received. There is m addition 
to the above, a fragment of another right maxillary (No 
4426, CAS) bearing a large canine tooth and alveoli for a 
small Pm 1 , a rather large Pm*, and smaller Pm* and Pm 4 
The occipital region of the skull 11 of this fossil pinniped was 
described in 1922. , 

By referring to text fig 4, it will be seen that the rostrum 
of this pinniped differs from all living otanids in having an 
outwardly curved premolar-molar senes, with Pm 4 , M 1 , and 
M* actually outside of the level of the antorbital foramen, 
whereas in the living Eumetoptas, Zalophus, and Arctoce- 
phalus, the' two series are nearly parallel and he within the 
level of the antorbital foramina That portion of the maxil- 
lary which forms the roof for the antorbital foramen is miss- 
ing, but the anterior orifice of the latter lies at the level of 
Pm 4 Although the peculiar outward curvature of the pre- 
molar-molar series is quite unlike any living pinniped, it is 
obvious that the cheek teeth were not earned backward upon 
the anterior end of the zygomatic arch, for the small second 
upper molar is placed within, and anterior to, the narrow notch 
between the anteroinferior process of the jugal and the palatal 
portions of the maxillary. The number of upper incisors is 
unknown The canine is a large recurved tooth, with crown 
covered with a thin coat of enamel The alveolus of a small 
Pm 1 is present on one specimen (No 4427, C. A. S ), 
but no trace of it can be found on the larger rostral fragment 
(No 4396, C AS) It is barely possible that this tooth may 
belong with the milk dentition, since it lies slightly internal to 

“1 Kellogg, UnlT Calif Publ, Butt Dept. Gaol Sd. voL 13. no 4, 1922. 
pp 39 32, text fifft 2a 2b. 
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the much larger succeeding premolar Assuming that this 
represents the alveolus of the first upper premolar, then the 
second upper premolar has the largest root of the pretnolar 
series and may have had a larger crown than die others The 
alveoli of the cheek teeth progressively decrease in size from 
die anterior to the posterior end of the senes The roots of 
all the cheek teeth were implanted obliquely, and, with the 
exception of the molars, all were implanted on the outer edge 
of the maxillary The almost horizontal direction of the 
alveolus for the small second upper molar seems to offer an 
explanation for the loss of this tooth by the living genus 
Eumetopias The direction of this alveolus indicates that the 
tooth could hardly function in any normal manner, and hence 
would tend to be reduced in the course of time The upper 
cheek teeth appear to consist of four premolars of which Pm 1 
is usuallv missing, and at least two small molars It is impos- 
sible to determine from the material at hand whether or not 
this form has a third upper molar 

Viewed from the side (fig 5), the depth of the maxillary 
(54 mm , No 4396, C A S ) at the level of the antorbital 
foramen is about one-half of that (98 mm , No 7140, 
U S N M ) of an old adult Eumetoptas jubata The sinuous 
curvature of the superior margin of the maxillary of Eume - 
topias also is quite unlike the sloping margin of the maxillary 
of this fossil pinniped The premaxillary and the incisors are 
missing The external nanal orifice is narrower and the infra- 
orbital portion of the maxillary is prolonged farther backward 
than in anv living otarud 

The skull of Allodesmus differs from that of Eumetoptas m 
having (1) the premolar-molar series curving outward and 
ending near level of anterior end of zygomatic arch, (2) at 
least five functional upper cheek teeth which decrease m siae 
from anterior to posterior end of the series, (3) a rather 
large second upper premolar, (4) no indication of a bast- 
rostral constriction, (5) an obvious backward prolongation of 
infraorbital portion of maxillary , (6) antero-mferior process 
of jugal extending forward to level of first upper molar, (7) 
a wider palate, and (8) a conspicuous lambdoid crest, with 
median apical portion prolonged backward 
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Among the fragmentary and more or leas complete teeth 
referred to AUodesmus kernensts are two molars, nine pre- 
molars, and three canines The molars have mall crowns and 
unusually short roots All of the premolars have rather long 
roots, and many of them have a pronounced longitudinal 
external groove The crowns of all these cheek teeth have the 
appearance of being covered with fairly smooth enamel, 
although on closer inspection it will be seen that it is finely 
jutted With the exception of the larger premolars, all of the 
cheek teeth have rather low crowns, with the apical portion 
curving inward The base of the crown is swollen and its cir- 
cumference is greater than that of the root Two of the larger 
premolars exhibit rudiments of basal nodosities at the postero- 
internal angle The roots of the cheek teeth are often asym- 
metrical and taper irregularly, but the pulp cavity is closed 
The large canines, with recurved crowns which often pass im- 
perceptibly into the neck, have an open pulp cavity Three 
teeth, with strongly recurved apices and pronounced basal 
rugosities on the internal face, agree sufficiently with the 
incisors of Eumetofnas to be considered such. The crown is 
but slightly swollen at the base, and the root has a distinct 
neck, below which is a pronounced enlargement The pulp 
cavity in the roots of these teeth is closed and the roots are 
asymmetrical. 


Mandible 

Portions of seven mandibles belonging to individuals of dif- 
ferent sices agree with the type mandible of AUodesmus ker- 
uensts ’* m all their essential details Three of these belong to 
large individuals and they are, respectively, a nearly complete 
left mandible (No 4395, C A S ) ; an incomplete right man- 
dible (No. 4426, CAS), and a section of a left mandibular 
ramus (No. 4486, CAS), having both ends missing Four 
belong to considerably smaller individuals, possibly females or 
young males, and are apparently the anterior halves of die 
right (No. 4487, C A. S ) and the left (No 4488, C A S.) 
mandibles of one individual , the anterior extremity of a right 

“R KcUcn, Uftiv CtUf PubL Ball Dept. GmL ScL, voL 11, M 4, INI, 
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Incomplete left mandible of Allodesmus kernenstt, No 4395, CAS, 
X OS Fig 6 Internal view Fig 7 Dorsal view Fig 8 
External view 


mandible (No. 4489, CAS), and the corresponding portion 
of another right mandible (No 4490, CAS) 

The largest of these mandibles lacks the coronoid process, 
the condyle, and the angular process This left mandible (fig 
8) is approximately the same size as the type right mandible 
and is much more nearly complete The canine and the first 
premolar are in place, and there are, in addition, alveoti for 
two incisors, three premolars, and two molars As compared 
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with the corresponding mandible of a large adult Eumetoptas 
jubata (No 7140, U. S N M ) this fossil mandible is charac- 
terized by a longer and more oblique symphysis, a somewhat 
deeper ramus, a more posterior and shallower masseteric fossa, 
and a more pronounced genial tuberosity The number and 
position of the mental foramina agree with Eumetoptas, but 
the cheek teeth are larger, and the outer incisor is considerably 
larger. 

The external face of the mandibular ramus (fig. 9) is flat- 
tened superiorly, but, taken as a whole, the external surface 
exhibits a convex curvature and the internal a concave curva- 
ture The ramus is about as thm as in Eumetoptas The sym- 
physial surface (fig 6) is deeply pitted and corrugated as in 
Eumetoptas, indicating that the opposing mandibles were 
appressed very closely and bound together by ligaments The 
alveoli of the cheek teeth (fig 7) are very closely spaced, the 
length of the lower series measuring 141 mm from the 
anterior margin of die canine to the posterior border of the 
alveolus of the second lower molar in the largest mandible (No 
4395, C A. §.) The antero-postenor diameter of the crown 
of the first lower premolar is 11.7 mm (No 4395, CAS) 
The corresponding measurement of the third lower premolar 
is 13 6 mm and that of the first lower molar, 11 5 mm., in 
another left mandible (No 4486, C A S ) of approximately 
the same size The curvature of the superior border of the 
f last mentioned mandible indicates that the coronoid process 
slopes more gradually upward than in Eumetoptas The 
rounded crowns of the first lower premolar, the third lower 
premolar, and the first lower molar are covered with fairly 
smooth enamel The enamel crowns of less worn cheek teeth 
are often finely pitted 

The available evidence indicates that Allodesmus is not 
ancestral to Dustgnathus *• and that the living Eumetoptas may 
be a denvative of Allodesmus. Dustgnathus differs from 
Allodesmus m having (1) a shorter and lighter mandibular 
ramus, (2) cheek teeth with larger roots, without pronounced 
longitudinal external groove; (3) crowns of cheek teeth with 
smooth, highly polished enamel m contrast to finely pitted 
enamel of Allodesmus cheek teeth ; (4) loss of second lower 

* R XelloM, Fo«U Hnnip«d« fro* CaUforeh. PnbL J4«. Coraofio la* , Waab- 
infton, l»87, pp. »f 33 , text fltf. 14 
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molar, (5) more oblique slope of anterior margin of coro- 
noid, and (6) strong convexity of lower mandibular border 
between genial tuberosity and lower angular process 

Measurements of Left Mandible (No 4395, CAS) 


Greatest length of symphysis . . ... ,1060 i««n. 

Depth of ramus between fourth premolar and first molar 620 mm 
Antero-postenor diameter of alveolus, first incisor 120 mm 

Antero-postenor diameter of alveolus, second incisor . 85 mm 

Antero-postenor diameter of alveolus, canine .. 220 mm 

Antero-posterior diameter of alveolus, first premolar 132 mm 

Antero-posterior diameter of alveolus, second premolar 16.4 ram 
Antero-postenor diameter of alveolus, third premolar. ..170 mm 
Antero-posterior diameter of alveolus, fourth premolar ... 17 A mm. 
Antero-postenor diameter of alveolus, first molar 12 2 mm 

Antero-posterior diameter of alveolus, second molar . 80 mm 


As compared with the mandible of an old adult Eumetoptas 
jubata (No 7140, U S N M ) this fossil mandible (No. 
4395, CAS) has : ( 1 ) a canine with a narrower root , (2) 
larger and more crowded cheek teeth, (3) considerably 
longer premolar-molar series; (4) a small second lower molar, 
(5) a distinct interval between the fourth premolar and the 
first molar, (6) cheek teeth with no indication of a cingulum 
or fringe of basal rugosities, (7) a more posteriorly situated 
inner incisor , and (8) a much larger outer incisor 

The mandibles of the smaller individuals agree in all essen- 
tial details with the larger mandibular rami, but are lighter 
and have smaller teeth The left mandible (No 4487, 
C A S ) of one of these has a canine with a complete crown, 
which is recurved and somewhat compressed from side to side, 
but without any indication of anterior or posterior cannae 
The symphysis of this mandible is less pitted and less rugose 
than in those belonging to larger individuals 


Vertebra 

The vertebral column of an old male sea lion (Eumetoptas 
jubata) is considerably larger than that of young males and 
old females, and it would appear from the present material 
that sexual dimorphism was equally well marked in AUo~ 
desntus. Seven cervical vertebrae belonging to a very large 
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Atlas of AUodesmus kcmetuu, No 4398, C A S, X 05 Fig 9 Ven- 
tral view Fig 10 Dom! view 

individual are referred to an old male Unfortuntely most of 
these vertebra are badly damaged. One nearly complete atlas 
(No 4398, CAS) and another damaged one (No 4414. 
CAS) show that this vertebra in Allodesmus differs very 
little from the corresponding bone in Eumetoptas jubata The 
antero-postenor diameter of die neural arch (fig 10) is rela- 
tively greater, and the transverse processes are less incurved 
The neural arch is perforated on each side by a large vertebrar- 
tenal foramen, and postero-internally on each side is the orifice 
of the canal that passes through the transverse process and 
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emerges on its internal face at a point more than half way to 
the extremity The articular surface for the odontoid, as well 
as those for the facets on the anterior face of the centrum of 
axis, corresponds with that of Eumetoptas Not even a vestige 
of the neural spine is retained The anterior articular surfaces 
(fig 11) for the condyles of the skull are deep and strongly 
concave The curvature of these facets is likewise similar to 
that m Eumetoptas As seen from the ventral side (fig 9), 
this fossil atlas differs from that of Eumetoptas in having 
transverse processes with larger fossae through which the 
vertebrarterial canals pass 

The fifth cervical (No 4407, C A S ) is incomplete, with 
both epiphyses, neural spine, and transverse processes missing 
The neural arch is lower and less vaulted, but the size, shape, 
and direction of the pre- and post-zygapophyses agree with 
those in the corresponding cervical of Eumetopias Further- 




Atlae of Attedesmus htmtntis, No 4398, C A S, X OS Fit H An- 
terior new Fig 12 Lateral new 
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more, the lateral vertehrarterial canal is shortly larger, the 
neural arch is much wider, and the transverse process is ‘about 
three-fourths as broad at the base 



? Sixth cervical vertebra of AUodttm** hernemu, restored, No 4399, C 
A S , X 0-5 Fig 13 Anterior view Fig 14 Lateral view 


Two vertebrae, which have the same structural characters as 
the sixth cervical of Eumetoptas, are included in this collec- 
tion The larger of the two lacks most of its processes, but 
the other one is fairly complete The latter lacks, however, 
both epiphyses and both diapophyses; the right postzygapo- 
physis is missing and the left transverse process is incomplete 
In general shape this fossil eervical exhibits a surprising resem- 
blance to the sixth cervical of Eumetoptas, but the forward 
inclination of the neural spine is less pronounced, the prezyga- 
pophyses are wider apart, and the postzygapophyses have more 
oblique articular facets Viewed from the front (fig 13) the 
neural canal is broader, the lateral vertebrartenal canals are 
larger, and the centrum is broader The lateral aspect (fig 
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14) is likewise similar, but the transverse processes are modi 
less expanded antero-posteriorly, and the centrum is relatively 
shorter 

The first dorsal (No 4412, C A S ) is represented by an 
eroded centrum, and a portion of the neural arch on the right 
side. The centrum is much larger than that of the correspond- 
ing dorsal of Eumetoptas, and the base of the neural arch is 
shorter antero-postenorly Three additional vertebrae are 
referred to this pinniped, two of which belong near the 
anterior end of the series and one near the posterior end 
Although the first two (Nos 4417, 4416, C A S.) appear to 
belong somewhere between the fourth and sixth cervictls, this 
allocation is tentative, for the centra lack posterior facets for 
the heads of nbs The neural arches of these two dorsal ver- 
tebrae are quite thin, and the neural caiuls are rather large 
The neural spines, as well as the pre- and post-zygapophyses, 
are missing The centra of all three of these dorsal vertebra 
are in a good state of preservation and resemble those of 
Eumetoptas jubata A dorsal vertebra (No 4421, CAS) 
with a long centrum and oblique prezygapophysial facets seems 
to belong near the posterior end of the series, judging from 
the vertebral column of Eumetoptas, but there is no certainty 
that this allocation is correct The neural arches are much 
higher than those of corresponding dorsals of Eumetoptas, 
there is an eroded enlargement on the antero-lateral face of die 
centrum below the neural arch, m the position where the facet 
for the head of the rib should be located , and there is no indi- 
cation of a facet for the tuberculum The neural spine and 
postzygapophyses are missing, and the prezygapophyses are 
damaged 

Six incomplete vertebrae from much smaller individuals 
present peculiarities which are either attributable to age or sex 
Portions of the right and left halves of the atlas (No 4484, 
CAS) show that this cervical has the same general shape 
as those of larger individuals The facets for the odontoid 
process and centrum of the axis, and for die condyles of the 
skull are quite similar, but the anterior half of die vertebrar- 
terial canal is closed. The third cervical (No. 4409, CAS) 
lacks most of the neural arch, the neural spine, and all of the 
zygapophyses with the exception of the left prezygapophysis 
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Segments of sternum of Atlodcimus kerntnsu, X OSS Fig IS Pre* 
Jfo 4403, CAS Fig 16 First segment of meso- 
stemum, No 4405, CAS Fig 17 Fifth segment of 
mesosternum, No 4402, CAS Fig 18 Sixth segment of 
mesostemum, No 4404, CAS 


The centra of this and succeeding cervicals are more cylin- 
drical than those of larger individuals, but similar sexual dif- 
ferences are observed in the living sea lion, and the ventral 
keel is well developed on all of them The left prezygapo- 
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physis is placed rather low and corresponds m shape and direc- 
tion to that of Eumetojnas The fourth cervical is likewise 
incomplete, the neural arch and its processes being missing 
Both transverse processes lack their extremities The fifth 
cervical (No. 4411, CAS) lacks all of its processes with 
the exception of a portion of the left transverse process The 
lateral vertebrartenal canal is large and the base of the 
diapophysis is rather narrow The base of the transverse-pro- 
cess is about as wide, relatively, as m larger individuals" The 
first dorsal (No 4418, CAS) has a centrum similar in 
shape to those of the cervicals, but curiously enough it detains 
an incompletely closed lateral vertebrartenal canal The facet 
for the tuberculum of the nb is placed on the latero-infenor 
face of the extremity of a large process arising from the 
neural arch The remainder of the neural arch and its pro- 
cesses are misstng The centrum is slightly eroded in spots, 
but otherwise quite complete, and is somewhat longer than the 
cervicals The centrum of what appears to be the second 
dorsal (No 4419 C A S ) is referred to tins species It is 
slightly longer than that of the first dorsal With the excep- 
tion of the lateral concavities there appears to be nothing un- 
usual about this centrum 


Sternum 

The sternum seems to have been composed of eight pieces 
as in Eimttoptas End Odobcnus The presternum (fig 15) is 
rather long and narrow, abruptly expanded near the middle for 
the attachment of the first pair of sternal ribs and terminating 
m a spatula-like anterior projection The posterior half of 
the presternum tapers anteriorly to the constriction behind the 
point of attachment for the first pair of sternal nbs and is 
expanded distally The first segment of the mesostemum 
(No 4405, C A S ) is longer than wtde and contracted 
mesially The succeeding sections (Nos 4430, 4428, 4429, 
4402, 4404, C. A S ) are broader than long The last seg- 
ment of the mesostemum (fig. 18) is expanded distally to pro- 
vide a three-sided posterior face, the median one for articula- 
tion with the xiphistemuta and each of the others for the 
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insertion of the last two sternal ribs on each side The 
xiphisternum was not identified among the various miscella- 
neous fragmentary bones found in this collection* 

Measurements of the Sternal Bones 


Total length of presternum (No 4403, CAS) 1(54 0 mm 

Transverse diameter of posterior end of presternum 

(estimated) 550 mm 

Transverse diameter of presternum at constriction 260 mm 

Greatest length of first segment of mesosternum (No 4405, 

GAS) 69 0 mm 

Greatest length of second segment of mesosternum (No 4430, 

CAS) 61 0 mm 

Greatest length of third segment of mesosternum (No 4428, 

CAS) 57 0 mm 

Greatest length of fourth segment of mesosternum (No 4429, 

GAS) 58 5 mm 

Greatest length of fifth segment of mesosternum (No 4402, 

GAS) 56 0 mm 

Greatest length of sixth segment of mesosternum (No 4404, 

CAS) 57 0 mm 


Scapula 

An incomplete left scapula (No 11857, U S N M ) is 
referred to this fossil otarud The supenor boidet, the pos- 
terior half of the blade, and the sptne are missing None of 
the living Otarndae possess a scapula of this type One of the 
most unusual peculiarities of the bone is the outward curva- 
ture of the prescapular portion of the blade A prominent 
broad ridge extending upward from the neck toward the verte- 
bral border separates the deep prescapular fossa from an obvi- 
ously similar postscapular fossa The neck of this scapula 
(fig 19) is unusually long The glenoid cavity is large, 
strongly concave, with its postcrioi diameter more than twice 
the width of the anterior diameter Neither the acromion nor 
the coracoid process are present 

Measurements of the Scapula 

Antero-postenor diameter of glenoid cavity 61 0 mm 

Greateat transverse diameter of glenoid cavity 49,+mm 

Posterior margin of broad subvertical ridge to antero- 
inferior angle of blade (measured at the same 
level) 1100 mm 

* 

^*1 


January 30, 1931 
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Fig 19 Incomplete left ecttpula of Allodesmus kernensu, No 11857, 
U S N M, X OS 


Humerus 

Distal and proximal fragments of a right humerus (Nos 
4337, 4338, CAS), which may be portions of one bone, and 
the distal epiphyses of a very large left humerus (No 11858, 
U S N M ) are all that are known at present The dis- 
tinguishing characteristics of this fossil humerus may be 
summed up as follows (1) the inner condyle is placed very 
low, judging from its proximity to the distal margin of the 
inner trochlea , (2) the anterior border of the deltoid crest does 
not overhang the shaft to any appreciable extent on the outer 
side, (3) the longitudinal ridge below the lesser tuberosity is 
feebly developed , (4) the transverse diameter of die posterior 
face at the proximal end of the shaft exceeds by one-sixth the 
antero-postenor diameter of the shaft below the deltoid crest, 
and (5) the upper portion of the shaft is rather slender in 
comparison to that of Eumetofnas The proportions of these 
fragments suggest a humerus of approximately the same sue 
as that of a female or young male Eutneiopm jubata 
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Viewed from the front the shaft tapers gradually toward 
the di9tal extremity, and the proximal end is unusually narrow 
as compared to its length The entire proximal epiphysis, in- 
cluding the head and the greater and lesser tuberosities, is 
missing The deltoid ridge (fig 20) is rather high, and, 
although its anterior border is somewhat eroded, there is 
nothing to indicate that the external margin was produced 
outward as in Eumetopias At the distal end, the deltoid crest 
rises rather abruptly, and the anterior margin for most of its 
length is straight as viewed from the side The posterior face 
of the proximal one-third curves strongly backward 

The trochlear surface (fig 21) for articulation with the 
bones of the forearm is divided as usual into two main areas 
The outer convex capitulum which articulates on the head of 
the radhis, and the inner trochlea which rests in the greater 



Fragments of humen of Allodtsmut kernentu, X OS Fig 20 External 
view proximal end of shaft of a right humerus, No, 4337, 
CAS Fig 21 Distal view of a right humerus, No 4338, 
C A. S Fig 22 Distal view of a left humerus, No 11898, 
U. S. N M 
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sigmoid cavity of die ulna, do not differ in any essential fea- 
ture, when viewed from the front, from the corresponding sur- 
faces of the humerus of Eumetopias. On die posterior face, 
however, the trochlea is considerably narrower. The width of 
the trochlear surface on the large left humerus (fig 22) 
exceeds 98 mm , and thus exceeds the width of a very large old 
male Eumetopts jubata . 


Measurements of Humeri (tn milUmeters) 



No f 1158, 

v i 

AUodnmu 

kenumsis 

No 433ft, 
CAB 

AtfQQttlHMS 

ktnuntis 

No 4337, 
C AS. 
Right, 
AUodeetuus 
tunuusts 

m 

Width of trochlear surface on the an- 





tenor face 

97 + 

73 0 


73 5 

Width of trochlear surface on the pos- 





terior face 


51 0 


70 8 

Transverse diameter of shaft below 





head 



55 5 

91 0 

Antero-poh tenor diameter of shaft near 





the middle (through deltoid crest) 



68 5 

74 5 


Radius 

In 'spite of their weathered and eroded condition, certain 
peculiarities, in addition to size which may or may not be of 
importance, appear to differentiate into two categories the 
radii represented m the material submitted for study The 
writer, nevertheless, is not disposed to stress the importance of 
characters observed on the proximal ends of the two radii 
belonging to large individuals (Nos 4293, 4406, CAS) 
and the corresponding portions of radii of three smaller indi- 
viduals (Nos 4291, 4292, C A S, and No 11863, 
U S N M ) The heads of all these radii are more or less 
eroded and consequently die original contour of the proximal 
surface can not be determined with any degree of certainty 
At the level of the bicipital tuberosity, the necks of the radii 
would appear subtnangular in cross section The upper ulnar 
facet of one of the smaller radii (No 4292, C. A S.) 
measures 17 mm m depth and the same measurement for one 
of the larger radii (No 4406, C A S ) is 266 mm 







Radii of Allodetmus kernensu, X 05 Fig 23 Poaterior view of right 
radiua, No 4406, CAS Fig 24 Internal view of right 

radttu, No 4292, CAS Fig 25 Diatal view of right 

radiur, No 4292, CAS Fig 26 External view of tight 

rad nil, No 11866, U S N M Fig 27 Diatal view of right 

radwa, No 11866, U S N M 
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Compared with the radii of EunutfUftas jubato, these fossil 
radii are much longer and slenderer, less expanded at the level 
'of Insertion of pronator radii teres, and have a larger facet for 
distal end of ulna, a more squarely truncated anterior border 
of facet for -scapho-lunar, and a more distal position for the 
bicipital tuberosity The right radius (fig 24) of a smaller 
individual is fairly complete, but the distal extremity is some- 
what eroded The distal one-third of a right radius (fig 25) 
is better preserved In addition to these two there are por- 
tions of the proximal ends of three right radii of animals of 
approximately the same size 

The following features seem to characterize the radius in 
smaller individuals ( 1 ) the narrowness of the shaft at the 
level of the insertion of the pronator radii teres, (2) the long 
neck, (3) the presence of a broad depression on the posterior 
face of the shaft for the insertion of the interosseous liga- 
ment , and (4) the low position of the bicipital tuberosity 

On the other hand, the radius m larger individuals has 
(1) a much thicker neck, (2) the large facet for the capitu- 
Ium of the humerus occupying practically the entire proximal 
sui face of the head, and the trochlear facet limited to a narrow 
border on the internal side, and (3) a less distinct bicipital 
tuberosity 


Measurements of Radii (m millimeters) 
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Greatest length of radius 


264 0 



298 0 


Greatest diameter of radius at 







proximal end 

54 5 

54 4 


49 S 

72 5 

69 3 

Greatest diameter of radius at 







distal end 


67 54- 

72 0 


95 0 


Breadth of radius across bicip- 







ital tuberosity 
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Ulna 

The left ulna (No 4335, C A S ) of this pinniped is 
remarkable for its massiveness and for its length It is similar 
m general shape to the ulna: of Eumetojnas and Odobenus, but 
differs from both in several important details The greater 
sigmoid cavity (fig 29) is much narrower transversely, and 
there is no free border on the internal and proximal sides On 
an ulna of Odobenus and Eumetofnas the free border of this 
cavity is noticeably prolonged beyond the inner and anterior 
surfaces of the shaft The lesser sigmoid cavity corresponds 
m shape and position with that on the ulna of the walrus and 
sea lion 

On the internal face of the ulna (fig 28) is an elongate 
depression for the flexor muscle of the digits, but this area 
does not extend so far distally as it does on the ulna of the 
walrus Below the greater sigmoid cavity, on the anterior face 
of the ulna, is a rugose indentation for muscular attachment 
The anterior hrachiahs muscle is inserted in this area on the 
ulna of the walrus On the internal surface adjacent to and 
below this area is an elongate depression for another muscle 
In case of the ulna of the walrus and the sea lion, there is a 
conspicuous rugose suiface for muscular attachment which 
appears comparable to that on this fossil ulna, but it extends 
across the antei o-internal angle of the shaft The middle 
portion of the inner suiface of the shaft is flattened and the 
distal portion is slightly concave 

The curvature of the outer face of the shaft resembles that 
of Eumetopias The margins of the olecranon process are 
eroded and the proximal epiphysis is missing The anterior 
border of the olecranon process of this fossil ulna is greatly 
thickened and the posterior border is rather thin The shaft 
of the ulna attains its maximum thickness at the distal end 
where it would appear oval m cross section The distal 
epiphysis of this ulna with its facets for the radius, pisi forme, 
and ulnare is lost 

Fortunately a distal epiphysis (fig 30) of the right ulna of 
a smaller animal is available for comparison The facet for 
the radius is considerably larger than the corresponding facet 
on the ulna of the walrus The distal end of this epiphysis is 
produced and is furnished with a large oval facet for arttcula- 
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tion with the ulnare This facet is rather rugose and may 
have been covered with some sort of a capsular cartilage 
Judging from the size of the irregular facet on the inner face 
of this epiphysis, the pisi forme was a rather large bone 


Measurement s of Ulna (in millimeters) 



No 4315, 
CA.8 
Left, 

AUodtsmus 

kcmenstM 

No 21331, 
U 8 N M 
Left, 
OdoUmu 

tfftvrcMi 

No 7140, 
V8N U 
Left, 

ft TTTflfffPfa I 

Jubata 

Greatest length 

Greatest vertical diameter of greater sigmoid 

365 0* 

360 0 

373 0 

cavity 

Greatest transverse diameter of greater sig- 

59 7 

77 3 

59 S 

moid cavity 

Greatest antero-postenor diameter of olecra- 

44 0 

62 0 

71 a 

non process 

Greatest antero-y>ostenor diameter of distal 

90 + 

113 6 

124 5 

extremity of shaft 

Greatest antero-postenor diameter of shaft 
at level of distal margin of greater sigmoid 

53 2 

51 0 

45 0 

cavity 

96 5 

77 5 

81 0 


* Distal epiphysis mining 


Carpus 

As in living pinnipeds, the carpus of Allodesmus kernensis 
is more broadened and flattened than in terrestrial carnivores 
The scaphoid, lunar, and probably the centrale have fused to 
form one transversely elongated bone The ulnar side of the 
carpus is shortened as m living otaruds and the unciform is 
rather small The magnum resembles the same bone in the 
Carpus of Eumetoptas jubata and a similar resemblance exists 
between the trapezium and unciform bones of these two pinni- 
peds The other carpal bones are as yet unknown The fifth 
metacarpal articulates with the ulnare and the external face 
of the unciform This metacarpal is much shorter than any of 
the others 
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SCAPHO-LtJNAK 

Three right scapho-lunar bones are included in tins collec- 
tion, two (No 4332, C A S , and No 11859, U S N M ) 
of which belong to very large individuals and one (No 



32 

Right scapho-lunar of (?) AUodcsmus kernensu, No 4332, CAS, 
X 0.5 Fig 31 Anterior view Fig 32 Distal view 

4369, C A S ) to a somewhat smaller individual, as is shown 
by the measurements The two large carpals are somewhat 
eroded, but the smaller scapho-lunar with the exception of the 
radial border is well preserved The writer is not quite certain 
that these large scapho-lunar bones belong to this pinniped, for 
the curvature of the radial articular surface is quite different 
fiom that of the smaller carpal The internal half of the radial 
articular surface (fig 33), although shallowly concave, is 
somewhat shorter than on the larger scapho-lunar bones, and 
the external half (fig 34) has a broad fiat depressed border 
in contrast to the rounded surface of the larger bones The 
smaller scapho-lunar is characterized by the convexo-concave 
curvature of the radial articular surface, the narrow articular 
surface for the trapezium and trapezoid, and the presence of 
a prominent plantar tuberosity (fig 35) internal to the facet 
for the unciform The radial articular surface of the larger 
scapho-lunar bones have a more regular convex curvature, a 



Klgfat ■capho-lumr ot Alhdtmut ktnttntu, No 4309, C A, S, X 0 15 
Fig 33 Anterior view Fig 34 Posterior view Fig. 35 
Dutat view 
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broader articular surface for the trapezium and trapezoid (fig. 
32), and may lack the plantar articular tuberosity internal to 
the facet for unciform, but this surface is eroded on both 
carpals. 

tn general form these carpals are similar to the scapho-lunar 
of Euntetopias jubata, but the radial articular surface is much 
larger The facets on the proximal and distal faces of this 
bone show that it was the largest of the carpal bones. The 
large convex articular facet which supports die radius covers 
most of the proximal surface As compared with the same 
facet on the scapho-lunar of Eumetoptas, this articular surface 
is fully one-third wider Viewed from above, the ulnar bor- 
der of this fossil scapho-lunar corresponds with the carpal of 
Eumetoptas, but the radial border is conspicuously shorter 
There are facets on the distal surface (fig 32) for four of the 
carpal bones An oblique crest crossing the distal surface 
from the antero-ulnar angle to the postero-radial angle 
separates the facet for the magnum from that for the trape- 
zoid On the scapho-lunar of Eumetoptas there is one large 
continuous articular surface, concave from side to side, which 
rests upon the trapezium and the trapezoid This fossil carpal 
has a similar articular surface, but the facet for the trapezium 
is depressed posteriorly The facet for the magnum is rela- 
tively smaller than in Eumetoptas and terminates on a promi- 
nent plantar tuberosity , the facet on the ulnar border for the 
unciform is less concave 


Measurements of Scapho-Lumrs (tn millimeters) 



No 4369* 
CAS 

ktmtnsis 

No 4332, 
CAS. 

ktrnensU 

No 11859, 
uSNM 
Right* 
AUodesmus 
kwmetttis 

Right*; 

*? aar 

Greatest transverse diameter 

60 + 

78 0 

76 + 

81 0 

Greatest proximo-distal diameter 
Greatest transverse diameter of com- 
bined facets for trapezium and 

43 3 

49 0 

48 

44 5 

trapezoid 

Greatest transverse diameter of radial 

50 + 

66 0 

62 + 

51 2 

f j 

facet 

49 0 

60 6 

56 5 

44 5 
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Trapezium 

Aside from its smaller size, the left trapezium (No. 4331, 
C.AS) referred to this pinniped bears a rather dose resem- 
blance to the corresponding carpal of a larger individual 
described in a previous paper M Comparison with die trape- 
zium of Eumetopias jubata shows that this carpal is relatively 
narrower in a dorso-plantar direction, die tuberosity on the 
radial face is placed much higher, the facets for the navicular 
and trapezium have a different declination, and the direction 
of the radial tuberosity causes the plantar face to appear 
concave 

The large radial tuberosity is furnished with an elliptical 
articular surface, presumably for a sesamoid The facet for 
the trapezoid is double, the main facet extending from the 
proximal to the distal margin, and adjoining it on the distal 
border is the lesser facet whose shape is more or less hemicir- 
cular The trapezium has a large concave facet on the distal 
face for the second metatarsal. The facet for the scapho-lunar 
curves downward toward the radial face as in Eumetopias, but 
the slope is less abrupt The dorsal surface is flattened and 
somewhat roughened 


Measurements of Trapesta (tn millimeters) 



No 433!. 
CAS. 
Left, 

AUodtsmms 

ktnsnsu 

fgmSMbj 

/•Avto 

Greatest proximo-distal diameter 

28 4 

32 4 

Greatest transverse diameter 

34 7 

33 4 

Greatest dorso-plantar diameter 

Greatest proximo-distal diameter of radial tuber- 

25 1 

31 6 

osity 

20 5 

14 3 


Magnum 

The right magnum (No 11860, U. S. N. M ) of a large 
individual differs from the corresponding tarsal of a large old 

“ R Ktllofi, Umv Calif Publ, Bull Dept. Gaol. Sal., ral 11, na. 4, 1U2. 
PP 36-37. text Aft. 1U lib. 
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Right magnum of AUodesmus kerneusu, No 1186Q, U S N M, X 0.5. 

Fig 36 Proximal view Fig 37 Distal new Fig 38. 

Internal view 

male Eumetofnas jubata chiefly in the curvature of the facets 
for articulation with the trapezoid, scapho-lunar, and unci- 
form The convex facet for the scapho-lunar is very narrow 
anteriorly, almost crest-like, and is broadest posteriorly On 
the internal face is a concave facet for the trapezoid and on 
the external face is a much longer facet for the unciform, 
which follows the superior and anterior borders of the bone. 
The distal facet for the third metacarpal is quadrangular in 
outline and strongly concave in a dorso-plantar direction The 
posterior face of tins bone is much narrower than that of the 
living sea lion 


Measurements of the Magnum 

Greatest dorso-plantar diameter 
Greatest transverse diameter 
Greatest proximo-distal diameter 


455 mm. 
223 mm 
3IJ mm 



Right unciform of Allodesmus kenensu, No 1186% U S N. R, X <K5 
Fig 39 External view Fig 40 Proximal view Fig 41 
Distal view 


Unciform 

The right unciform (No 11862, U S N M ) of a some- 
what smaller individual has the same general conformation as 
the corresponding carpal of Eumetopw, but the internal face 
is relatively higher It has large proximal facets for the 
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scapho-lunar and ulnare, a narrow facet for the magnum 
which follows tine upper and anterior borders, and a large 
external facet for the fifth metacarpal The facet for articu- 
lation with the scapho-lunar is flattened a*d elongated, while 
that for the ulnare is noticeably convex The distal facet for 
the fourth metacarpal is strongly concave 

Measurements of the Vnctform 

Greatest dorso-plantar diameter 340 mm 

Greatest transverse diameter 245 mm. 

Greatest proximo-distal diameter 2&8 mm. 

Metacarpals 

Several large metacarpals and phalanges are assumed to 
belong to an old male They are structurally the same as 
those of smaller individuals winch are described herewith 
The fifth left metacarpal (No 4480, CAS) lacks die 
distal extremity and seems to be deformed or pathological 
The posterior surface of the shaft and head resemble those of 
diseased bones of the living sea lion As with smaller indi- 
viduals the facet for articulation with the ulnare is horizontal 
and that for the unciform is oblique 
The right (No 4481, C A S ) and left No 4478, 
CAS) second metacarpal bones agree with those of smaller 
individuals in their general features, but are much larger and 
heavier bones The proximal surface for articulation with the 
trapezoid curves from the plantar to the dorsal margin, and 
slopes from the external to the internal face There is a large 
antero-proximal facet for articulation with die head of the 
third metacarpal 

Two very large metapodials (Nos 4476, 4477, CAS) 
are referred to this species They belong to opposite limbs 
and may be from one individual They are much shorter and 
heavier than the first metacarpals of any living otarud and 
may possibly belong in the first row of phalanges The proxi- 
mal ends aie eroded to sudi an extent that the character of the 
facets can not be satisfactorily determined The facet on the 
distal extremity is strongly convex The shafts of these bones 
are flattened in a dorso-plantar direction and expanded later- 
ally Two smaller bones (Nos 4479, 4483, C. A $.), which 
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appear to be phalanges, are referred to this pinniped. One of 
these is similar in appearance to the larger bones described 
above 

A number of smaller metacarpals and phalanges are also 
referred to Allodesmus kernensts One of them (No 4482, 
C.AS) seems to be the terminal phalanx of the first digit 
of the manus 

As compared with those of Eumetopuu jubata, the phalanges 
of the fore and hind limbs of this fossil pinniped are not only 
much wider, but the shafts are remarkedly flattened The 
eight phalanges referred to this pinniped are shorter than cor- 
responding bones of Eumetopias, but the articular surfaces on 
the proximal and distal ends of the shafts present the same 
structural peculiarities 

The following metapodials belong to somewhat smaller indi- 
viduals Both of the fifth right metacarpals bones referred to 
this pinniped are somewhat eroded They are about the same 
size as those of Eumetopuis jubata The length and the trans- 
verse diameter of the shafts are approximately the same, but 
the shaft of the fossil metacarpal would appear triangular in 
cross section The facets for articulation with the ulnare and 
unciform form one continuous oblique surface on the fifth 
metacarpal of Eumetopuv; On the fossil metacarpal, the facet 
for the ulnare is horizontal and that for the unciform is 
oblique The articular surface on the distal end of the shaft 
is broad and rounded, but has a deep concavity on the intemo- 
plantar angle 

The fourth right metarcarpal bone (No 4458, CAS) can 
be articulated with the fifth metacarpals described above It 
is slightly larger than the corresponding metacarpal of Eume- 
topias jubata The head is large and rounded, with an oblique 
anterior facet for the magnum and a strongly convex proximal 
facet for the unciform The plantar extension of the head is 
narrowed and directed inward as in Eumetopxas, and the pro- 
portions of the shaft are likewise sitntlar 

The third metacarpal bones hereinafter discussed may pos- 
sibly represent two species of fossil pinnipeds and belong at 
least to individuals which differ considerably in size. These 
bones range m length from 72 8 mm to 93 0 mm In so far 
as the proportions of the shafts and the shape and extent of 
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MtamrtmtfiU of Metacar fait (tn milUmeterj) 



X 

C A. 8 
N 0.4463 

H 

m 

Kg™ 

m 

III 

C A.B 
No. 4461 

Greatest length 



73 5 

72 8 

n 

Dorso-plantar diameter of head 

28 + 

41 0 

25 8 

21 4 


Transverse diameter of head 
Narrowest transverse diameter of 

32 5 

40 0 

23 4 

20 0 


shaft 



15 2 

13 3 

13 3 

Transverse diameter of distal end 



22 4 

19 2 

23 5 



III 

CAS 
No 4462 

III 

CAS 
No 4463 

P 

V 

CAS 
No 4431 

V 

CAB 
No 4467 

Greatest length 


92 8 

72 8 

63 5 

59 8 

Dorso-plantar diameter of head 

26 6 

27 0 

26 7 

24 8 

22 5 + 

Transverse diameter of head 
Narrowest transverse diameter of 

22 5 

26 0 

25 3 

27 5+ 

26 + 

shaft 

Transverse diameter of distal end 

13 2 

14 5 
27 5 

16 8 

19 5 

25 8 

17 0 

23 + 


the articular facets are concerned, they agree rather closely 
with one another The two larger bones (Nos 4462 and 
4463, CAS) from the left and right manus, respectively, 
differ from the three smaller metacarpals m having the convex 
facet for the fourth metacarpal continuous with the proximal 
articular surface for the magnum On the three smaller 
metacarpals (Nos 4459, 4460, 4461, C A. S ) this facet is 
subvertical m position and slightly concave The oblique flat' 
tened facet for the head of the second metacarpal is similar to 
that of Bumetoptas The plantar extension of the head is 
somewhat narrower than in Bumetoptas and the distal end 
of the shaft has a more rounded articular surface for the cor- 
responding phalanx The second metacarpal is not represented 
in this lot of bones The right (16756, U C ) and left 
(23170, U C ) second metacarpal bones, which were de- 
scribed in a previous paper, 11 belong to an animal of approxi- 

11 R. Kellogg, Untv Calif Publ , Bull Dept Geol Set , vol 13, no 4, 1932, 
pp 37 39, fig*. 12* c 
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mately the same size as that to which the larger pair of third 
metacarpals (Nos 4462, 4463, CAS) belongs One of these 
metarcarpals was erroneously described as the fourth meta- 
carpal 

The proximal ends of two first metacarpals from the left 
manus show that this bone was similar to the corresponding 
bone of Eumetoptas jubata The facet for articulation with 
the trapezium crosses the head obliquely and the shaft is some- 
what deeper than in Eumetoptas 



Fig 42 Right innominate bone of Allodesmus kerntnsu. No 4360, C A 
S, X OS 


Pelvis 

A portion of the right innominate bone ( No 4360, CAS) 
of a large individual is included in this collection The 
posterior half of this bone is missing (fig 42) As compared 
with the corresponding bone of Eumetoptas jubata, the 
anterior portion or ilium is not so deep and it is less expanded 
at the extremity, but the depth through the acetabulum is 
much greater The greatest diameter of this fossil innominate 
bone through the acetabulum is 84 7 mm as contrasted with a 
corresponding measurement of 77 0 mm for an adult male 
Eumetoptas The least dorso- ventral diameter of the ilium is 
45 3 mm as compared to 55 0 mm in the case of Eumetoptas 
The socket for the head of the femur is deep The ilium 
curves outward as in Eumetoptas and there are two deep 
irregular depressions on the internal face for the correspond- 
ing sacral vertebrae 


January 30, 1931 
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Measurements of Pelves (in oUlUmtUrsf 



No 4360 
CAS 
Alhdttmm 
ktnumsis 
Temblor 
formation 

Nfo 7140, 

U S N M 
EumtUfPiat 
juboU. 

Ad <? 

St Paul 
Island, 
Alaska 

No 7140. 

0 S.N lA 

Euwutopias 

£ 3 , 

island, 

Alaska 

weet of San 

Francisco, 

Calif 


Right 

Left 

Right 

Right 

Greatest length 


249 0 

247 0 

255 0 

Anterior margin of acetabu- 
lum to anterior margin of 
ilium 

115 5 + 

129 5 

no o 

105 4 

Posterior margin of acetabu- 
lum to posterior margin of 
ischium 

i 

i 

178 0 

177 0 

120 2 

Antero- posterior diameter of 
thyroid foramen 


127 5 

123 2 

67 0 

Symphysis of pubis to tuber- 
osity of ischium 


115 0 

114 7 

117 0 

Greatest diameter of innomin- 
ate bone through acetabu- 
lum 

84 7 

77 5 

77 0 

71 7 

Least dorso-ventral diameter 
of ilium 

45 3 

54 5 

55 0 

51 3 


Femur 

Among the various bones allocated to this fossil pinniped 
are femora of very large individuals, others from animals of 
medium size, and those which obviously belong to young The 
four which belonged to animals of moderate size consist of 
the proximal end of a right femur (No 4299, CAS), the 
distal extremity of a slightly larger right femur (No 4298, 
C A S ), and the eroded distal extremities of a left (No 
4301, CAS) and a right femur (No 4396, C A S ) of 
approximately the same size as the first mentioned fragment 
The proportions of the proximal end of the shaft of the nght 
femur indicate that this bone was more slender than the same 
bone of a larger individual (figs 43-44) There are also other 
differences and of these the following appear to be the most 
important (1) intercondyloid fossa almost as wide as the 
internal condyle, (2) a broad trochanteric crest which is not 
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limited internally by a tubercle, (3) a low crest-like lesser 
trodttuiter, with a depression above it, and (4) patellar sur- 
face limited to distal epiphysis 

Two of the three femora, which are represented by the dis- 
tal extremities, have the epiphyses firmly ankyloSed to the 
shafts The proximal end of the right femur lacks the epi- 
physis which caps the shaft m the area of the greater trochanter 
As in Eumetoptas fubata, the overhang of the head is most 
pronounced on the anterior and internal faces A little in 
front of the summit of the head is a Iargje pit for the insertion 
of the Hgamentum teres which is quite remarkable when one 
stops to consider that both the ligament and the depression are 
wanting on femora of living otaruds The trochanteric fossa 
is quite deep, measuring about 20 mm across, and is con- 
tinuous internally with the posterior surface of the neck No 
counterpart of the depression above the low crest-like lesser 
tuberosity could be found on the femora of any of the living 
members of the family Otarndse The intertrochanteric crest 
is as distinct as in Eumetopias jubata Below this crest the 
posterior surface of the shaft is distinctly flattened The 
greater trochanter is broadest at the upper end and is dis- 
tinctly narrowed distally The depression on the anterior face 
of the femur between the head and the greater trochanter is 
smooth and not pitted as in Eumetoptas 

At the distal end of the shaft, the external condyle is mudi 
larger than the internal, while in Eumetopias they are more 
nearly equal m size The most peculiar feature of the distal 
ends of these femora, however, is the relatively great width of 
the mtercondyloid fossa The fossa for the posterior cruciate 
ligament is broad and that for the anterior ligament extends 
upward across the distal end of the shaft The epicondyles 
are similar to those of Eumetopias, but the convex patellar 
surface is depressed mesially The anterior face of the shaft 
above the patellar surface is not depressed as in the living 
otariids 

When compared with those of living pinnipeds, it is at once 
apparent that the only feature of especial interest possessed by 
these femora is the presence of a pit for the hgamentum teres 
It is evident that these two large femora are intermediate in 




Right femur of Alloiesnus hem entu, No 4294, C A S, X 05 Fig 43 
Anterior view Fig 44 Posterior view 


size between those of a very old male sea lion (Eumetofnas 
jubata) and a female of the same species 
Briefly stated, these large femora (figs. 43, 44) are charac- 
terized by the following combination of characters (1) pres- 
ence of a large pit on the summit of the head for the insertion 
of the hgamentum teres ; (2) presence of a large, deep 
trochanteric fossa on the inside of which is a well developed 
crest or tubercle presumably for the gemellus superior, 

(3) absence of any indication of an intertrochanteric crest, 

(4) rudimentary condition of the lesser trochanter; (5) a 
narrow and deep intercondyloid fossa; (6) external condyle 
considerably larger than the internal condyle, (7) a large area 
for the attachment of the anterior cruciate ligament, com- 
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parable in proportions to that of an old male Eumetoptas, (8) 
patellar surface smooth, not depressed, and its superior border 
overspreads the distal end of the shaft ; and (9) overhang of 
head about as in Eumetoptas 

In respect to the separation of the epiphyses from the shafts 
the approach is directly toward the conditions existing m the 
bones of an immature animal, but this condition occasionally 
exists m old individuals of Eumetoptas Both of the femora 
of this large animal were found with the distal epiphyses 
separated from the shafts The proximal epiphyses were 
attached to the shafts, but the line of demarcation is very dis- 
tinct In case of living sea lions and walruses, old individuals 
usually have the epiphyses ankylosed to the shafts and the line 
of contact is often obliterated It is true that the bones of two 
smaller individuals, which were associated with those of this 
animal, have the epiphyses fused to the shafts 

Curiously enough, the shafts of both of these femora were 
fractured diagonally on a line running from the distal angle 
of the greater trochanter to a point above the internal epicon- 
dyle The right femur, which is the more nearly complete of 
the two, is remarkable for its relative width as compared to 
that of an old male of the living sea lion (Eumetoptas jubata) 
The head conforms in shape to the usual subhemispherical 
articular surface which fits into the acetabulum, and is directed 
inward and slightly forward A little below the summit is an 
oval pit for the attachment of the hgamentum teres The head 
is supported by a short stout neck, and the overhang of the 
former is most pronounced on the anterior and internal faces 

Posteriorly, where the neck unites with the shaft, there is a 
distinct intertrochanteric crest connecting the greater trochan- 
ter with the rudimentary lesser trochanter No tubercle is 
developed for the quadratus femorts, and the insertion of this 
muscle appears to have been extended upward upon the lower 
half of the posterior border of the greater trochanter The 
greater trochanter is a large, thm, semicircular epiphysis 
which caps the proximal end of the shaft and projects above 
the head This portion of the shaft is considerably larger than 
the head and is obliquely truncated externally On the 
posterior surface of the shaft is a deep trochanteric fossa, and, 
adjoining the fossa on the inside, is a rather prominent 
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tubercle or ridge, presumably for the insertion of the .gemellus 
superior. 

The lesser trochanter is rudimentary and consists of a low. 
short elevation crossing the postero-intemal margin of the 
shaft m an oblique direction, and its main axis coincides with 
the usual direction of the intertrochanteric crest Both sexes of 
Eumetoptas jubata have a well developed lesser trochanter 

Viewed from in front, the face of the shaft is characterized 
by the rather even side-to-side curvature and the absence of 
any pronounced depression above the patellar surface, thus dif- 
fering m the last mentioned respect from those of Eumetoptas 
and Odobenus The shaft is narrowest at the level of the 
lesser trochanter and is most expanded at the distal end For 
descriptive purposes the internal surface of the shaft may be 
divided into a proximal portion extending as far as die usual 
position of the intertrochanteric crest, a narrow mesial portion 
lying between the latter and the ill-defined Itnea aspera, and 
the distal portion which extends from the latter to the con- 
dyles The mesial portion is shallowly depressed and above 
the intercondyloid fossa on the distal portion of die shaft there 
is a rather large rugose depression which serves for the attach- 
ment of the anterior cruciate ligament. No trace of arterial 
foramma such as are present in Eumetoptas and Odobenus 
could be found on the postero-intemal surface of the shaft. 

Capping the distal end of the shaft is the epiphysis which 
presents the condyles and the patellar surface The articular 
surfaces of the condyles are continuous in front with the large 
patellar surface and are separated mesially by the deep inter- 
condyloid fossa Viewed from their posterior aspect, the 
external condyle is seen to be the larger and the broader of the 
two The side-to-side convexity of the external condyle is 
much more pronounced than is the case with the internal The 
external epicondyle presents a rough, elevated surface, but the 
internal epicondyle is depressed The margins of the patellar 
surface are worn and one can not determine to what extent 
they were raised above die surrounding bony epiphysis. 

in addition to this pair of large femora there are also a 
smaller pair (Nos. 4296, 4297, CAS) which obviously 
belong to a young animal These bones have the epiphyses 
missing at both ends of the shaft They measure 125 and 126 



*cments of Femora (tn millimeters) 


V«L. XIX] KELLOGG— PELAGIC MAMMALS OP KERN RIVER REGION 271 


0 A SS191 ok 

© ^ i/> 

40 vd ^ 

r* «N po 

sf£ wuj»q nmtfpony 
"A 

o ci 'asm ok 

<N ^ 

N K O On 

VfTHptf s9*4om«n3 
PV 

W NSfl ‘zrfti °N 

«* oo in oo m © -*t* oo 

O W Sp r-> IO ©\ 00 »0 

%0 *o i^-ro Si <n »h 

sftu*u49ii tumsfpofjy 
m«ra PV 

8 V 0 ‘OOtV ok 

-i* 4* + 

$ 3 3 S5 

sttu»%4»H mmm/kiqp 
PV 

8 V 0 6 6Zt ok 

80 0 

37 5 

stfuwutq smus*pofty 
py 

S *V 0 '9tlt ON 

I 

: 

88 0 

37 4 

208 

sftu»U4n( snut&potjy 
*A 

S V 0 'Lfit* ON 

o 

v© IO **i 

r* <+> r» 

wtifiMiy snwsipon y 

'n»r& »a 

SVD l 96Zf ok 

o ^ co oo 

tfl ir On 

n i** i'- 

tuttJWp mutqogo 

KN-SA'isU «K 

^ oo oo n 

>Q *H **1*0 

^ ■H** r** oo 

tfsutiuuf mm tapoflv 
y^i pv 

S *V 0 S6tf o N 

197 5 1 

95 0 

482 

43 2 

405 

33 7 

15 i 
86 0 

xnmstpojjy 

'W** py 

S V 0 >6t* ok 

198 3 

94 3 

485 

95 0 
430 

41 7 

32 4 

15 4 

STPfMf 

‘}pn TV 

wNsn'om ok 

2200 

91 7 

442 

887 

415 

36 0 

34 2 

215 
885 
85 1 

SMtfMGfp snuifopo 
yfrx PV 

WNSA Itnr ON 

244 8 

1140 

656 

113 0 
52 7 

416 

363 

18 4 


Greatest length (head tointernal trochlea ) 
Greatest transverse diameter of proximal 
end (head to greater trochanter) 
Extero-mternal diameter of shaft at nar- 
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Greatest transverse diameter of distal 
end (internal to external epicondyla) 
Greatest diameter of head 

Greatest transverse diameter of external 
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Greatest transverse diameter of internal 
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Breadth of mtercondvloid fossa at nar- 
rowest point 

Breadth of distal end of shaft 

Breadth shaft at proximal end 


• Both epiphytes 
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mm in length, respectively. Before taking up in detail a con- 
sideration of these smaller femora, it seems advisable to dis- 
cuss their relationship to another femur 1 * described from the 
same deposits in a previous paper It is now apparent that the 
left femur associated with the type mandible of AUodesmus 
kerttensts belongs to a young individual and that in all proba- 
bility it does not belong to the same individual as the jaw 
This femur, unlike the two hereinafter described, has a fairly 
distinct intertrochanteric crest These smaller femora present 
all the salient features of the larger femora described above 
Anteriorly the shaft is more or less flattened at the distal end 
and proximally the surface slopes to the outer border, giving 
the shaft a twisted appearance Turning to the posterior face 
we find that there is no indication of an intertrochanteric crest 
and that the lesser trochanter is represented by a low elevation 
The trochanteric fossa is well defined, but the internal crest, 
or tubercle, which is developed on the larger femora, is miss- 
ing The depression at the distal end of the anterior cruciate 
ligament is well defined In comparison with those of the 
larger femora, the neck, which supports the head, appears to 
be proportionately thicker than the portion of the shaft which 
bears the greater trochanter 

Patella 

The knee joint of this fossil pinniped was protected by a 
large patella The base of this sesamoid bone is more or less 
quadrangular m outline and is furnished with a large, oval, 
concave, articular surface whose main axis is oblique to the 
proximo-distal axis of the patella itself The distal angle of 
this bone is drawn out into a rounded peak, and the major 
portion of the anterior surface slopes to die proximal margin 
Beginning near the middle of the external border and curving 
around the distal face is a broad groove for some ligament 
A similar groove, with less sharply defined margins, is present 
on the internal border Nine patellae ranging in size from one 
with a proximo-distal diameter of 62 5 mm to one measuring 
not more than 45 mm were sorted out of this collection At 
the distal end, the largest of these sesamoids has a depth of 

»R Kcllon Univ Calif Fubl Gaol Sal, vol 13, No 4, 1923, pp 39 40, text 
Aga. 14a 14b 




Vo L. XIX] KELLOGG— PELAGIC MAMMALS OP KERN RIVER RBGION 273 



Fig 45 Patella of Allodesmus kcrnensu, No 11544, U S N M. X 05 

41 2 mm and the corresponding measurement for the smallest 
is 304 mm Most of these sesamoids aie more eroded than 
the one here figured (fig 45) 


Tibi s 

Comparison with the tibia: of living otanids indicates that 
the tibia (No 4304, C A S ) of young males or females of 
Allodesmus kentensts may be distinguished by the following 
combination of characters (1) shaft irregularly three-sided, 
but without distinct anterior longitudinal crest, (2) proximal 
end of shaft not fused with head of fibula, (3) posterior sur- 
face of shaft distinctly flattened, (4) posterior intercondyloid 
fossa relatively small and anterior intercondyloid fossa almost 
obliterated, (5) intercondyloid eminence relatively low, and 
(6) a single groove for tendons of tibialis posticus and flexor 
muscles of the foot on internal bordei of posterior surface of 
distal end of shaft 

The left tibia (fig 46) of this fossil pinniped has about the 
same proportions as the corresponding bone of the living sea 
lion (Eumctoptas jubata), but differs from the latter m that it 
was not united with its neighbor, the fibula, at the proximal 
end This fossil tibia is. nevertheless, slightly shorter than 
that of an adult Eumetopuis jubata (No 21532, U S N M ) 
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Inasmuch as the condyles of the femur articulate with the 
proximal expanded extremity of the tibia, condylar facets of 
corresponding proportions are developed on this surface (fig 
47), the external articular facet being somewhat larger than 
the internal Both condylar facets are more or less flattened m 
comparison to those on the tibia of Eumetoptos jubata and the 
mtercondyloid eminence is not as prominent The posterior 
mtercondyloid fossa is much shallower and slightly narrower 
than in Eumetoptos Whereas, the anterior mtercondyloid 
fossa is rather broad and deep on the tibia of the recent sea 
lion, it is almost obliterated on this fossil bone and is limited 
to a small pit whose area is even less than the rounded inter- 
contlyloid eminence The external condyle overhangs the shaft 
to a greater extent than the internal, a modification correlated 
with the position of the fibula The roughened surface for the 
head of the fibula is placed postero-externally on the distal sur- 
face of the overhang produced by the lateral expansion of the 
condylar facet A shallow facet for the patella is present on 
the anterior face of the proximal end of the tibia, and this sur- 
face terminates on each side at the internal margin of the con- 
dylar facet 

The shaft of the tibia is irregularly three-sided, possessing 
an anterior, an external, and a posterior surface The expanded 
extremities of the shaft support the epiphyses which bear the 
articular facets The longitudinal anterior crest, which defines 
the limits of the anterior and external surface, is not as dis- 
tinct as m Eumetoptos jubata, but the interosseous crest, which 
separates the external from the posterior surface, is as sharp- 
edged as m the living animal The shaft itself is bowed for- 
ward and inward, and is narrowest near the middle The 
posterior surface of the shaft is distinctly flattened in com- 
parison to that of Eumetoptos, there being only a slight indica- 
tion of the longitudinal depression for the hbtalts posticus on 
the proximal third, but there is no trace of an oblique crest 
such as extends across the distal half of the tibia of the sea 
lion The interosseous crest terminates about 28 mm above 
the distal epiphysis, and below this the shaft expands to pro- 
vide an area for articulation with the distal end of die fibula 
This fibular articulation facet is limited to the epiphysis of the 
tibia, and measures 26 mm in width and 10 mm in depth 
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The posterior face of the distal extremity of die tibia of 
Eumetofnas jubata displays two deep grooves, of which the 
mesial or tibial groove is the narrowest The groove on the 
internal border is quite broad and is bordered by high crests 
Over these grooves pass the tendons of the Hbtalts postwus and 
die flexor muscles of the foot On this fossil tibia there is a 
single broad groove, bordered by low crests, whidi is placed 
on the internal border of the posterior face of the distal 
epiphysis 

The distal end of the fossil tibia (fig 48) is furnished with 
a saddle-like articular surface, which rests upon the trochlea of 
the astragalus This articular surface is similar in contour to 
that on the tibia of Eumetoptas, but the antero-posterior con- 
vexity is less pronounced In front of and internal to this 
articular surface is the usual knob-like malleolus There are, 
m addition to this specimen, the proximal end of a left tibia 
(No 4492, CAS), without the epiphysis, of a somewhat 
smaller individual, and the epiphysis of a right tibia (No 
4493, CAS) from an individual about the same size as the 
one whose tibia is described above 

Some idea of the size of a large individual of this fossil pin- 
niped is afforded by the proportions of this tibia (No 4303, 
CAS) By referring to the measurements given below, 
it will be seen that this tibia is considerably shorter than that 
of an old male sea lion (Eumetoptas jubata) or of a walrus 
(Odobenus dwergens) The shaft of the tibia of the walrus 
forms a sinuate curve, but that of the sea lion is bowed for- 
ward This fossil tibia (fig 49), however, has* (1) a shaft 
with a nearly straight anterior profile, (2) a very limited 
development of the proximal depression for the pophteus, (3) 
a single groove for tendons of the Hbtalts posttcus and flexor 
muscles of the foot, (4) a narrow posterior mtercondyloid 
fossa, and (5) a pit-like anterior mtercondyloid fossa 

The shafts of the right (No 4302, CAS) and left (No 
4303, CAS) tibia are fractured transversely m two or more 
places, but are otherwise m a fair state of preservation The 
epiphyses of these bones are not attached to the shafts A 
proximal epiphysis for the tibia was included in the collection, 
but the remaining epiphyses were not found The distal epi- 



You XIX] KELLOGG— PELAGIC MAMMALS OF KERN RIVER REGION 277 



49 




278 


CALIFORNIA ACADRUY OV StlBNCSS fP»oc torn 9a 


Measurements of Tibia (in mi l lim e ters) 



No 4304, 
CAS 
Left, 

Attodttmus 

ktmtnus 

A&nu 

ktnumsis 

No 4309, 

CAS 

Left, 

AtUxksmui 

ktnunsis 

w 

BmUtoptot 

jutoto 

Nd 31331, 
U2NM 
Left, 
Odobenus 
dtMttmt 

Greatest length of tibia 
Greatest diameter of shaft at 

280 6 

281 0* 

296 5» ! 

357 0 

374 0 

distal end 

Greatest diameter of shaft at 

58 6 

62,0 

61,0 

630 

710 

proximal end 

Transverse diameter of shaft 

66 0 

73 8 

75 0 

78 0 

980 

at narrowest point 

Greatest diameter of proxi- 

35 2 

33 0 

33 5 

29 5 

378 

mal epiphysis 

78 8 


91*0 

98 5 

103 7 


1 Both epiphytes misting 1 Dutal epiphytlt misting 


physic (No 4494, C A S ) of another large individual was 
secured 

The proximal epiphysis of this fossil pinniped is very simi- 
lar to that of the smaller individual (No 4304, CAS) 
The articular surface of this proximal epiphysis (fig. 50) is 
furnished with a large external condylar facet and a consider- 
ably smaller internal one The external condylar facet is 
slightly convex and the internal is shallowly concave, and the 
whole proximal surface is distinctly flattened, paralleling m 
this respect the head of the walrus tibia The intercondyloid 
eminence is low, but the posterior intercondyloid fossa is 
reduced to a narrow re-entrant angle and the anterior inter- 
condyloid fossa is restricted to a small pit-hke depression In 
position and extent, the facet for the patella is similar to that 
of the smaller individual (No 4304, CAS) 

There is a pronounced overhang to the external condyle, 
notwithstanding the loss of a portion of the external border 
On the proximal end of the shaft and below the overhanging 
external condyle is a roughened surface for the head of the 
fibula 

When viewed from the side, attention is at once directed to 
the expansion of the extremities and to the mesial constriction 
of the shaft The anterior profile of the shaft is nearly straight 
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and the external is strongly curved While the shaft is roughly 
three-sided, the surfaces pass into one another so gradually 
that the anterior longitudinal crest is not developed and the 
external interosseous crest is visible only at the distal end The 
tibia of the walrus is furnished with a well defined longitudi- 
nal depression on the proximal half of the posterior face of the 
shaft for the attachment of the pophteus These fossil tibiae, 
however, are not similarly modified for this muscle Two short 
crests below the posterior intercondyloid fossa indicate the 
position of this muscle 

A single groove is piesent on the internal border of the 
posterior surface of the distal end of the shaft for the tendons 
of the tibialis posticus and the flexor muscles of the foot 


Fibula 

Unfortunately, the head of the left fibula (fig 49) is lost 
and the distal epiphysis is separated from the shaft In the 
details of shape and of form the fibula of this fossil pinniped 
presents some variations from the usual otarml type The 
shaft is slender and the extremities, especially the distal one, 
are enlarged It has three lateral surfaces, the anterior, the 
posterior, and the internal or medial The anterior surface of 
the shaft of the fibula increases in width from the proximal to 
the distal end This surface is distinctly flattened and m this 
respect it is more like the fibula of bumetopias than that of 
Odobenus 

There is no trace of an interosseous crest This fossil fibula 
does agree with those of Euntetoptas and Odobenus, however, 
in that the external border of the distal end of the shaft is fur- 
nished with a short crest, not more than 27 mm in length 
The posterior surface is convex and is continuous with the 
medial or internal surface except on the proximal fourth where 
they are separated by a sharp-edged, longitudinal crest The 
proximal half of the shaft of the fibula of Odobenus is dis- 
tinctly flattened in a postero-mtemal direction, and m Eutne- 
topias this flattening of the shaft is even more pronounced, but 
is limited tp the proximal fifth The corresponding portion of 
the shaft of this fossil fibula would appear triangular m cross 
section 
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The distal epiphysis is roughly pyramidal in form and is 
furnished with articular surfaces for die astragalus and the 
tibia. The articular surface for the lateral side of the 
astragalus resembles that of the walrus, and its general shape 
is quite unlike the corresponding facet on the fibula of the sea 
lion This facet is constricted mesially, and may be described 
as consisting of a basal articular surface, which extends the 
full length of the tibial border, and a distal spatulate articular 
surface with crest-like margins 
There is one feature, however, which is quite remarkable 
and that is the presence of a broad groove bordered by high 
crests on the posterior face of the distal epiphysis There is 
an indistinct groove for a similar tendon on the fibula of 
Eumetoptas, but it seems to be undeveloped on the fibula of 
Odobenus The facet for articulation with the tibia resembles 
that on the fibula of the walrus 


Measurements of Fibula (tn millimeters) 
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CAS 

Left 

AUodnmm 

ktmeiuis 

No 21337. 

U 8 N Sf 
Left 
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Left, 
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Greatest length of fibula 

280 5 

wm 

367 0 

Greatest diameter of shaft at proximal 


Ml 


end 

30 0 


41 0 

Greatest diameter of shaft at distal 

* 

Nfl 

■M 

end 

43 8 

■ 

54 2 

Least postero-mternal diameter of 


MM 


shaft 

15 8 

n 

14 0 


Tarsus 

The tarsus of this fossil pinniped is quite similar in many 
respects to that of the living Eumetoptas jubata There are, 
of course, important modifications m the individual tarsal 
bones The calcaneum, for instance, is characterized by its 
thicker shaft and more expanded distal extremity, by die 
curvature and outlines of the sustentacular facet, and by the 
presence of a broad longitudinal groove on the internal face of 
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the greater process The astragalus has a short neck and the 
postero-supenor portion of the body is raised above the 
trochlea It has in addition a distinct facet for the cuboid and 
a deep pit for the attachment of a tendon on the anterior bor- 
der of the articular surface for the navicular The navicular 
does not have a facet for a sesamoid and the facet for die 
cuboid is rather narrow The cuboid is characterized in part 
by the shallowness of the groove for the peroneal tendon The 
entocuneiform, however, resembles that of Odobenus in having 
the proximal facet for the mesocuneiform extended across the 
fibular face The other tarsal bones are unknown 



Left oalcaneum of AUodtsmus kemetuu, No 4309, C A S, X 05 
Fi| 51 Planter or poaterior view Fix 52 Doraal or an* 
tenor view 


Calcaneum 

A very strong reason for considering that both sexes are 
represented among these eight calcaneal bones is the cor- 
responding disparity in size between the bones of male and 
female otanids The five calcaneal bones (Nos 4309, 4310, 
4312, 4313, 4315, C A. S ) referred to males of this species 
may be conveniently grouped according to size, the larger pair 
probably belonging to an old male and the smaller ones to 
young males Size alone distinguishes the two larger cal- 
caneal bones (Nos 4309, 4310, CAS) from the three 
smaller ones All of these tarsal s are quite robust and the two 


jMtuarr 30, 1931 
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larger ones are exceptionally well preserved. The three smaller 
calcaneal bones (Nos 4312, 4313, and 4315, C A S ) are 
eroded and broken The two larger calcaneal bones may have 
belonged to the same individual, inasmuch as they agree in 
size and appearance The left calcaneum (No 4309, CAS) 
is the best preserved, and the following description is based 
largely upon this bone 

Aside from its thicker shaft and more expanded distal 
extremity, the calcaneum (fig 51) of this fossil pinniped 
bears a close resemblance to the corresponding tarsal of an old 
male Enmetofnas jubata As compared with the calcaneum of 
Odobenu f dwergens, this fossil tarsal is distinguished by the 
great side-to-side expansion of the distal extremity and by the 
twisting of the shaft toward the inside of the foot The distal 
extremity of the calcaneum of Odobenus is not disproportion- 
ate to the size of the head and the shaft is not noticeably con- 
stricted near the middle The calcaneum of Eumetopvas, how- 
ever, has the distal extremity expanded in the same direction 
as in this fossil tarsal On the plantar face of this fossil cal- 
caneum and in the area corresponding to the heel, the distal 
extremity is provided with a smooth surface, and its proximal 
extremity is furnished with a broad groove for the accommo- 
dation of the tendon of Achilles 

The anterior or dorsal surface of the calcaneum (fig 52) 
is furnished with two large facets for articulation with the 
astragalus Crossing the calcaneum near the middle is the 
greater facet on which the ectal facet of the astragalus articu- 
lates This facet is constricted mesially and has raised mar- 
gins Below this facet is the rugose sinuate groove for the 
interosseous ligament To the inside of this groove is an 
elongated facet which extends across the internal half of the 
distal border of the calcaneum and is deeply concave m the 
direction of its long axis Upon this articular surface rests the 
sustentacular facet of the astragalus This facet differs in 
shape and direction from the corresponding facet on the cal- 
caneum of Eumetopias and Odobenus In case of Eumetopias, 
this facet does not extend laterally to inner margin of the 
greater process but it does in case of Odobenus, No vestige 
of the broad longitudinal groove which traverses the internal 
face of the greater process of this fossil calcaneum was found 



Measurements of Calcanea (tn millimeters) 
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Greatest antero-postenor diameter of distal end 

Greatest extero-mtemal diameter of distal end 

Greatest proximo-distal diameter of ectal facet 

Greatest extern-internal diameter of sustentacular facet 

Greatest trans\ eise diameter of head 

Least transverse diameter of shaft 
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Greatest length, proximo distall> 
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on the calcaneum of either Eumetopuis or Odobeuus The 
peroneal tubercle on the other hand bears a dose resemblance 
to that on the calcaneum of Eumetoptas The external border 
of the distal extremity is traversed by a rather broad groove, 
over which probably passed the ligament for the extensor 
muscles of the digits 

The distal surface of the calcaneum is furnished with a 
large facet for articulation with the cuboid This facet is 
shallowly concave, with its transverse diameter approximately 
equal to its antero-posterior diameter The anterior margin of 
the facet for the cuboid is co-extensive with the corresponding 
margin of the facet which articulates with die sustentacular 
facet of the astragalus, paralleling conditions m die calcaneum 
of Eumetopuis and differing in this respect from the cal- 
caneum of Odobenus on which these facets are united by a 
narrow isthmus 

The proper allocation of disassociated skeletal elements is 
often puzzling, and occasionally uncertain, in case of closely 
related animals The three calcaneal bones (Nos 11589 and 
11540, U S N M and 4314, CAS) referred to females 
are lighter and less robust than those assumed to belong to 
males of Allodesmus kernensts, but are otherwise quite similar 
As compared with die calcaneum of larger individuals these 
tarsal bones are distinguished by having a more slender shaft, 
a narrower peroneal tubercle, and a less robust and more 
rounded greater process The facets for articulation with 
other tarsal bones agree m all essential features with those on 
the calcaneum of larger individuals 

Astragalus 

Inasmuch as the astragalus is the bone upon which the tibia 
and fibula rest, it transmits the weight of the body to the foot 
The shape and relations of the astragalus with the tibia and 
fibula in turn indicate the extent to which the hind limbs may 
be used for progression on land Corollary, and perhaps con- 
tributory, to the amount of rotation permissible, is the relative 
position of the fibular articular surface. The otanid type of 
astragalus permits the foot to be used for walking, while the 
phocid type of astragalus in conjunction with certain muscular 
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Left aitnfilui of Allodettnut ktmensu, No 4306, C A S, X 05 Fig 
53 Dorsal or anterior view Fig 54 Plantar or postenor 
view 

relations restrict rotation and prevent the foot from being 
turned forward for progression on land 
In many of its essential features, the astragalus of this 
fossil pinniped agrees with the odobenid type and it is there- 
fore not unlikely that this Miocene animal made use of its hind 
feet in progression on land The neck is distinctly shorter 
than in Eumetopias jubata, and the extero-lateral process of 
the body is less twisted The dorsal surface of the body of 
this fossil astragalus (fig 53) is provided with a saddle-shaped 
trochlea, as wide in front as behind, for articulation with the 
distal end of the tibia The lateral borders of the trochlea are 
rounded and the posterior margin of the latter terminates at 
the level of the anterior margin of the astragalar foramen 
The postero-superior border of the body is raised above the 
trochlea In case of Odobenus dwerqens, the astragalus is 
furnished with a rather large astragalar foramen, but, in 
Eumetopias jubata, the foramen is rather variable in its occur- 
rence, and, when present, it is vestigial or incomplete The 
astragalus of Odobenus differs from those of Eumetopias and 
this fossil pinniped in another feature, for it is furnished 
behind the outer half of the trochlea with a deep transverse 
groove for the flexor dtgttorum, which extends half way across 
the body and terminates on the postenor border of the external 
face about mid-way between the upper and lower margins of 
the lateral facet for the fibula. A very strong tendon would 
be required to produce a modification of this sort 
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Over the external face of the body of the astragalus extends 
a large articular surface, which is convex above and concave 
below, for the distal end of the fibula Distally, a crest-like 
margin defines the limits of this articular surface, and, 
anteriorly, it is continuous with the outer border of die 
trochlea The distal or extero-lateral process of the body of 
the astragalus is somewhat everted The internal face of the 
astragalus is excavated for the attachment of a ligament 

On the posterior or plantai surface of the body (fig 53) is 
an elongated concave ectal facet, which rests upon a cor- 
responding surface on the dorsal or anterior surface of the 
calcaneum This articular surface resembles a boot in general 
outline, with the heel at the extero-superior angle of the body 
and the toe behind the astragalar foramen In length and 
shape this ectal facet is more like that on the astragalus of 
Odobenus than on that of humetopias Internal to this ectal 
articular facet and crossing the bone from the external border 
of the neck to the inferior opening of the astragalar foramen 
is a deep furrow for the attachment of the interosseous liga- 
ment This furrow also extends upward between the external 
prolongation of the body and the head, ending in a depression 
on the lower border of the trochlea This astragalus is thus 
attached to the calcaneum in the same manner as m the living 
Odobemdse and Otarndae The smaller elliptical sustehtacular 
facet has a slightly convex curvature and its disto-mtemal 
margin is separated from the navicular articular surface of the 
head by a much narrower groove than is present in either 
Eumetopias or Odobenus 

The astragali of Odobenus and of this fossil pinniped each 
have a broad furrow, continuous mesially with that for the 
interosseous ligament, which crosses the neck between the sus- 
tentacular facet and the medial or internal tubercle On the 
astragalus of Eumetoptas, however, the sustentacular facet is 
not separated from the medial or internal tubercle by a furrow 
In proportion to the size of the body of the astragalus, the 
head is smaller than m Odobenus, but is not as noticeably flat- 
tened antero-posteriorly Curiously enough the astragali of 
Eumetopxas and of this fossil pinniped have a deep pit for the 
attachment of a tendon on the anterior border of the articular 
surface for the navicular and the resulting indentation of this 
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facet distinguishes these tarsal bones from the astragalus of 
Odobenus The acquisition of additional astragali of this fos- 
sil pinniped shows that a previous interpretation of die facets 
on the head w was incorrect, and demonstrates that a distinct 
facet for the cuboid is present The facet on the postero- 
internal surface of the head for articulation with the cuboid is 
large, sub-triangular in outline, and its surface is continuous 
with the sustentacular and navicular facets 

On the whole, the astragalus of this fossil pinniped seems to 
be characterized by having (1) the articular surfaces of head 
and trochlea not separated by a rugose interval, (2) an 
elongated boot-shaped ectal facet; (3) an astragalar foramen 
which is generally open , (4) a concave trochlea and a raised 
postero-supenor border of the body, (5) a deep groove for 
the interosseous ligament, (6) the inferior border of susten- 
tacular facet separated from the navicular facet Jby a narrow 
groove extending inward from the internal border, and (7) 
a large subtnangular facet on the head for articulation with 
the cuboid 

The variation in size which exists m these six astragali is 
strictly comparable to that which distinguishes very old and 
immature individuals of the recent sea lion (Eumetopuu 

jubata) 

Navicular 

These three fossil naviculars (No 4321, C A S , No 
11550, U S N M , No 11551, U S N M ) agree with the 
corresponding tarsals of Eumetofuis jubata in their general 
proportions although they vary considerably in size, but they 
lack the facet for a sesamoid and the articular surface for die 
cuboid is reduced in extent They are not only less massive 
than the navicular of Odobenus dwergens, but differ from the 
latter m having a narrower facet for the cuboid and a greater 
dorso-plantar diameter, The dorso-plantar diameter is approxi- 
mately three-fourths of the transverse tibio-fibular diameter 

The large oval articular facet (fig 55) for the astragalus is 
strongly concave, with a pronounced upward curvature on the 
tibial and fibular borders The dorsal surface is convex from 
side to side and is roughened for the attachment of a ligament 


" K KeUocc, Unlv C*Uf PubL Bull Dept Gcol Set, voL 12, no 4, 1922, » 42 




Vok XIX) KELLOGG— PELAGIC MAMMALS OP KERN RIVER REGION Jfgj 


The internal angle is rounded and does not appear to have 
articulated with a sesamoid The navicular of Eumetoftas has 
a large facet for a sesamoid on the internal face, but this facet 
is missing on the navicular of Odobenus The external face is 



Left navicular of Allo&tsmus ktrnettsu, No 4321, C A S, X 05 Fig 
55 Proximal view Fig 56 Distal view 

obliquely truncated and is furnished with a short, narrow, 
articular surface for the cuboid Both Eumctopias and Odo- 
benus have the navicular furnished with a well defined facet 
for articulation with the cuboid On the plantar face and 
nearest to the tibial border is a prominent tuberosity or plantar 
process The distal surface (fig 56) is furnished with three 
facets for articulation with the cuneiform bones In relative 
position, the facets for the cuneiforms are similar to those in 
Eumetoptas The largest of these facets rests upon the 
entocuneiform and extends half way across the bone This 


Measurements of Navicular* (tn millimeters) 



No 11550. 

U 8 N U 
Left 

AUodttmus 

hemensis 

No 11551. 

U S N U 
Left. 

AUodtimms 

ktnunsh 

C° JLB* 
Left, 

AUaditmus 

turumHs 

Dono*plantar diameter 

33 8 

35 4 

45 4 

Tibio-fitmlar diameter 

47 1 

53 5 

60 2 

Greatest vertical diameter 

Greatest transverse diameter of facet for 

13 2 

19 5 

20 7 

navicular 

Greatest transverse diameter of facet for 

37 7 

40 8 

47 0 

entocundform 

28 4 

32 4 

36 0 
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articular surface is elliptical in outline and is very slightly con- 
vex Adjacent to it on the fibular border is a somewhat 
broader concave facet for the mesocuneiform, and die latter 
in turn passes imperceptibly into the obliquely placed facet for 
the ectocuneiform The facets for the cuneiforms do not 
cover most of the distal surface as m Odobenus and the 
posterior rugose area suggests that in so far as this tarsal is 
concerned the ligamentary structures were similar to those m 
the tarsus of Bumetoptas 


Cuboid 

Included among the tarsal bones referred to this animal are 
six cuboids of several sizes, the larger of which are referred to 
males and the smaller to females Aside from size, the smaller 
and the larger cuboids differ m the relative development of the 
groove for the long peroneal tendon The cuboid here figured 
is smaller than the one described m a previous paper, 1 * but. 



Left cuboid of Allodesmus kernenns, No 4319, C A S., X 0 5 Fig 57 
Plantar view Fig 58 Tibial view Fig 59 Dorsal or 
anterior view 

like its mate, is somewhat larger than the four remaining 
cuboids 

There are two facets on the proximal end of the cuboid, the 
larger of which is strongly convex and supports the calcaneuro 
The smallei facet is concave and articulates with the astraga* 
lus and na\icular The pyriform facet, which articulates with 
the ectocuneiform, is placed between the distal margin of the 
.superior facet and the proximal margin of the inferior facets 

"R Kellogg Univ Calif Fubl Dept Geol Scl , vol U, no 4, 1923, pp 42 44, 
text figs 17 IV 
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for the ectocuneiform, and its long axis is oblique to the verti- 
cal axis of the cuboid There are two small facets for the 
ectocuneiform on the distal border and between these facets is 
a deep groove or indentation for the attadunent of some liga- 
ment Crossing the cuboid (fig 57) m an oblique direction 
below the tuberosity on the plantar face is the groove for the 
long peioneal tendon This groove is deeper and more sharply 
defined on the larger than on the smaller cuboids, but is not as 
well developed as on the cuboid of Eumetofnas 
On the distal face, the articular surfaces for the fourth and 
fifth metatarsals are separated by a sharp crest These facets 
correspond in all essential details with those on the cuboid of 
Eumetopias jubata 


Entocuneiform 

The meso- and ecto-cuneiforms are not represented in this 
collection There are, however, two entocuneiforms from the 
left side and two from the right The facets on the ento- 
cuneiform and the navicular for articulation with the meso- 
cunei form show that the latter must have resembled the cor- 
responding tarsal of Odobenus An examination of the pes 
of the sea lion and the walrus will show that there are some 
well marked differences in the manner in which these wedge- 
like bones articulate with one another, and in this connection 
it is interesting to note that the entocuneiform (fig 60) of tins 
fossil pinniped is distinguished from the corresponding tarsal 
of Eumetofnas by the same characters which ally it with 
Odobenui As seen from in front these fossil entocuneiforms 
correspond in shape to those of Odobenus dwergens, but dif- 



Left entocuneiform of Attodemus kerntnm, Mo 4322, C A S, X OS 
Fig 60 Dorsal or anterior view Fig 61. Internal new 
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fer m that the slope o f the proximal facet is more oblique and 
that of the distal facet is less oblique The proximal concave 
articular surface for the mesocuneiform extends across the 
fibular face below the facet for the navicular and terminates 
at the proximo-plantar angle This detail seems to charac- 
terize the entocunei forms of Odobenus, Pontohs cf magnus, 1 * 
and this fossil pinniped 



Right entocttneiform of Allodtsmvs kcrnensts, No 11546, U S N M , 
X 05 Fig 62 Dorsal or anterior view Fig 63 Internal 
view 


The proximal end of the tibial or internal face (fig 61) is 
furnished with a large oval-shaped facet for a sesamoid 
Behind this facet the internal surface curves toward the plantar 
face A club-shaped and saddle-like articular surface for the 
first metatarsal occupies the distal end of this tarsal bone The 
facet on the proximal end for articulation with the navicular 
is more or less elliptical in outline and is shallowly concave 
The dorsal surface is depressed and pitted as in Odobenus, but 
the plantar surface is more irregular and is furnished with a 
broad deep groove which terminates at the disto-mtemal angle 
The plantar face of this fossil entocuneiform bears a closer 
resemblance to the corresponding tarsal of Eumetojnas jubola 
than to that of Odobenus divergent 

Mktatarssls 

'1 he fifth metatarsal is represented by four bones of differ- 
ent sizes, ranging from medium to large, and all belonging to 
a right pes They exhibtt a surprising resemblance to the cor- 
responding metatarsal bone of Eumetopias jubata The size, 
shape, and extent of the facets on the proximal end are essen- 

n R Kellogg Pub! 348, Carnegie Iiut Washington, 1925, pp 107 108, text figa 
13 14 
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tiaily the same in both pinnipeds, but the fossil bones have a 
relatively wider, flattened shaft As compared with the fifth 
metatarsal of Eumetoptas, the curvature of the proximal facet 
for the fourth metatarsal is much less concave, the facet for 
articulation with the cuboid has a much lower heel, and file 
enlarged proximo-plantar angle forms a rounded, inwardly 
directed protuberance 

Fourth metatarsal bones from the right and left pes likewise 
agree in essential details with corresponding bones of Eurne- 
topias jubata The proximal end of the shaft is somewhat 
deeper and there is no constriction between the anterior and 
proximal facets for articulation with the fifth metatarsal The 
shape of the proximal end of this metatarsal is similar to that 
of Eumetoptas, but the articular surface is more convex and 
is continuous internally with facets for the head of the third 
metatarsal 

A single third left metatarsal is included m the collection 
and although the general contour of the proximal end is simi- 
lar to that of the same bone in Eumetoptas jubata, it diffeis 
from the living sea lion m having an anterior, circular, concave 
facet and a relatively small posterior facet for articulation 
with the fourth metatarsal The internal surfaces for articula- 
tion with the second metatarsal agree very closely with that of 
Eumetoptas 

Second metatarsal bones of at least three individuals are 
included m this lot of bones, three of which are from a right 
pes and a like number from a left pes The anterior and 
posterior facets on the proximal end for articulation with the 
third metatarsal are separated by a rather deep groove There 
is nothing to indicate that the second metatarsal articulated 
with the entocuneiform as in Eumetoptas The second meta- 
tarsal of Eumetoptas has a large convex oval facet for articu- 
lation with a corresponding articular surface on the ento- 
cuneiform These fossil metatarsals have anterior and pos- 
terior facets separated by a broad gioove on the internal face 
of the head, but there is no indication of a corresponding sur- 
face on the entocuneiform There is also a large, oval, eon- 
cave surface below the posterior facet on the internal surface 
of the proximal end of the sliaft It would appear that these 
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facets articulated with the first metatarsal which it not repre- 
sented in tins collection 


Measuremmts of Mt tutor salt (in mUHmettrs) 



11 

C A a 
No 4453 

Rfl 

IV 

CA.8 
No 4444 

m 

V 

UJNM 
No 11861 

Greatest length 

Dorso-plant&r diameter of 

89 0 

87 + 

98 0 

93 + 


head 

30 4 

35 + 

41 5 

41 + 

46 0 

Transverse diameter of head 
Narrowest transverse diame- 

16 7 

21 0 

21 8 

25 8 

27 5 

ter of shaft 

Transverse diameter of distal 

12 5 

16 9 

15 7 

14 8 

16 8 

end 

22 0 


22 8 




7 Neothenum mirum* 0 Kellogg, new genus and species 

Type material Right calcaneum, No 11542, U S N M, 
right astragalus, No 11543, U. S N M , right cuboid, No 
11552, U S N M ; left navicular, No 11548, U S N M 

Referred specimens Right femur, No. 4300, CAS, left 
femur, No 4549, C. A S , right humerus. No 4548, CAS., 
third metatarsal, No 4464, CAS, phalanges. Nos 4573, 
4574, CAS.; all from Sharktooth Hill, Kem County, Cali- 
fornia; Temblor; Miocene, Charles Mornce, Coll, 1924. 

Careful study of the pinniped material collected by Mr 
Mornce has led the writer to conclude that at least two distinct 
types of otarnds are present in the middle Miocene, Temblor 
fauna This conclusion is based largely upon the structural 
peculiarities of the tarsal bones The characters of the tarsal 
bones are quite constant m living pinnipeds and afford a means 
for identifying skeletal matenal. The differences observed 
between these bones and those referred to Allodesmus kernen- 
sts seem of generic value Judging from the proportions of the 
skeletal dements that are known, this fossil pinniped was no 
larger and probably smaller dun a female Zalophus cali - 
fomiamu 

**»♦«, to iwta, wSd b«M& 
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Humerus 

The fragment of the nght humerus (No 4548, CAS) 
referred to this pinniped consists of the proximal half of the 
shaft, but the epiphysis, head, and portions of the deltoid crest 
are missing The shaft is narrowed near the middle, arcuate 
in outline internally, and exhibits a very slight external curva- 
ture The deltoid crest is quite thin and the anterior border 
does not fold over the external face of the crest as in Zalophus 


Femur 

It is unfortunate that the right femur (No 4300, C A.S) 
referred to this pinniped is badly damaged The extremities 
are eroded, the shaft is fractured, and both condyles are miss- 
ing A fragment of the distal extremity of a left femur (No 
4549. C A S ) of about the same size furnishes some addi- 
tional information concerning the external condyle and the 
patellar surface The shaft of the femur (fig 64) is rather 
slender, resembling that of Zalophus califormcus, but it is 
fractured traversely at the level of die lesser trochanter, and a 
section of bone in the region of the latter is missing The 
curvature of the broken edges in this region indicates that the 
lesser trochanter was present The greater trochanter is large 
and broad, and the intertrochanteric crest is not developed 
The trochanteric fossa is large and quite deep, as is that of 
Allodesmus, whereas in Zalophus the fossa is almost obliter- 
ated It is obvious that the neck is rather long as compared 
with that of Zalophus, but most of the head is missing The 
intercondyloid fossa is much longer than on the femur of 
Zalophus, but the patellar surface is quite similar 

This fossil femur differs from those of Zalophus and Euttte- 
toptas m (1 ) the markedly greater transverse diameter of the 
proximal extremity, (2) the longer neck, and (3) the deeper 
trochanteric fossa 


Measurements of the Femur 

Greatest length of shaft as preserved • •• 136-5 mm 

Greatest transverse diameter of proximal end (head to 

greater trochanter) . 73 -(-mm. 

Least transverse breadth of shaft • 113 mm. 


Jtmmrr SO, 1911 
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Calcaneum 

In its general features this right calcaneum (No 11542, 
U S N M ) is somewhat similar to those of Arctocephalus 
australis (No 21735, U S N M ) and Zaiophus cahfornxanus 
(No 23332, U S N M ) It differs from both, however, in 
having a more slender shaft, no groove on internal angle of 
proximal end of shaft, less expanded distal extremity, and no 



Right calcaneum of Neothenum mtrum. No 11542, U S K M, X 10 
Fig 65 Plantar or posterior view Fsg 66 Dorsal or an- 
terior view, 

shelf below the sustentacular facet The ectal facet (fig 66) 
is narrow, curved from end to end, and distinctly raised above 
the shaft The groove for the interosseous ligament is not 
sharply defined, but it is quite rugose The sustentacular 
facet covers the dorsal face of the greater or internal process 
The peroneal tubercle appears to be eroded and the question 
arises as to whether or not it was traversed bv a vertical 
groove as m Arctocephalus or flattened as in Zaiophus The 
concave distal facet for the cuboid is rather small, but occupies 
most of the distal face of the shaft 


Measurements of the Calcaneum 


Greatest length of shaft 528 mm 

Greatest dorso*plantar diameter of distal end 16.8 mm 

Greatest tibio-fttmUu* diameter of distal end 282 mm 

Greatest diameter of ectal facet 21 0 mm 
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Astragalus 

This right astragalus (No. 11543, tJ S N. M ) differs 
from the corresponding tarsal of Arctocephalus australis and 
Zalophus calif onuanus m having: (1) a deeper and more 
saddle-shaped trochlea, (2) a much shorter and less everted 
external prolongation of the body and consequently a less con? 
cave curvature of the fibular facet, (3) postero-supenor por- 
tion of the body prolonged backward and raised above trans- 
verse groove between it and trochlea , (4) a relatively shorter 
neck, (5) a more convex distal facet for navicular, (6) a nar- 
row crescentic octal facet, and (7) a shallower groove for 
intei osseous ligament 



Right astragalus of Neothtnum m$nm, No 11543, U S N M, X 10 
Fig 67 Plantar or posterior view. Fig 68 Dorsal or an- 
terior view 

The lateral borders of the trochlea (fig 68) are rounded 
and its posterior limits are sharply defined Although the 
astragalar foramen is closed, its former position is marked by 
an irregular depression with numerous minute vascular fora- 
mina The flattened fibular facet is somewhat longer than in 
either Arctocephalus or Zalophus The crescentic ectal facet 
(fig 67) is strongly concave and its lower edge is raised above 
die shallow groove for the interosseous ligament In the mid- 
dle of this groove is the closed plantar orifice of the astragalar 
foramen The sustentacular facet is slightly convex and its 
distal margin is cut off from the navicular facet by a shallow 
tongue-like groove 
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Msasurtments of the Astragalus 

Greatest vertical diameter 390 mm 

Greatest transverse diameter 320 mm. 

Greatest diameter of head . . 222 nun 

Greatest diameter of ectal facet .. . . 21.8 mm 

Greatest dorwplantar diameter of body ... . 26.6 mm 

Navicular 

The small left navicular (No. 11548, U S N M ) is 
rather long, relatively narrow, and quite thin Differences in 
relative depth and in curvature of the articular surface for the 
astragalus distinguish this tarsal from those of Arctocephalus 
australis and Zalophus calif or manus A rather prominent 
tuberosity directed toward the fibular side arises from the 
plantar face The elliptical facet for the astragalus (fig 691 
is strongly concave in all directions This navicular lacks a 
distinct facet for articulation with the cuboid The facets on 
the distal face (fig 70) for the three cuneiforms correspond 
with those on the navicular of Arctocephalus australis The 
larger one of these facets rests upon the entocuneiform and is 
separated from the smaller medial facet for the mesocuneiforni 
by a raised ridge, and the latter in turn merges with the 




69 


70 


Left navicular of Neothenum mtrum, No 11548, U S N M. X 10 
Fig 69 Proximal view Fig 70 Distal view 


obliquely placed facet for the ectocuneiform Between the 
plantar tuberosity and the above mentioned facets ts a rough- 
ened area for the interosseous ligament 

ifeasuramtnis of the Navicular 

Dorse-plantar diameter 189 mm 

Tibio-fibular diameter .. . 246 mm 

Greatest vertical diameter . . .. .112 mm 


302 


CALIFORNIA ACADEMY OF SCIENCES (Pane M Sn 


Cuboid 

The right cuboid (No 11552, U S N M ) is relatively 
large and its configuration is more like that of Pontolis cf 
magnus* 1 than that of any living otarud On the proximal end 
of the cuboid is a large articular facet, curving obliquely for- 
ward and outward from the intemo-plantar angle, which sup- 
ports the calcaneum The extero-plantar angle of this facet 



Right cuboid of Neotkenum mtrmn. No 11552, U S N U, X 10 
Fig 71 Dorsal or anterior view Fig 72. Plantar or pos- 
terior view Fig 73 Tibial view 


is extended over upon the base of the prominent plantar tuber- 
osity This facet is continuous internally with the sub-vertical 
concave facet for the astragalus The postero-extemal tuber- 
osity is greatly produced and its distal face is traversed by the 
sharply defined broad groove for the peroneus longus A 
ridge-like internal continuation of this tuberosity (fig 72) 
extends across the plantar face, but it diminishes rapidly in 
height 

On the internal or tibial face (fig 73) is a large proximal 
articular surface for the astragalus, navicular, and ectocunei- 
form Two small facets for the ectocuneiform separated by 
a deep notch are likewise present on the distal border of die 
internal face 

Distally there is a curved articular surface for the proximal 
ends of the fourth and fifth metatarsals, the facet for the fifth 
metatarsal being situated on the extero-plantar angle 

“ R Kellogg. Structure of the flipper of a Pliocene pinniped from San Diego 
County, California PubL 348, Carnegie Inst Washington, 1925, pp 108*107, fig 12 
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MtasurtmtmU of the Cuboid 

Greatest proximo-diital diameter 34J an. 

Greatest median dorso-plantar diameter 25 4 i— 

Greatest tibio-fibular diameter 23.3 «n m - 

Metatarsal 


The proximal end of a third right metatarsal (No 4464, 
C A S ) is referred to this pinniped It has a rather narrow 
facet for articulation with the ectocuneiform On the extern- 
anterior angle of the head is a circular concave facet for arti- 
culation with the fourth metatarsal The shaft is deeply exca- 
vated between the outwardly turned posterior angle of the 
head and the above described facet There is a prominent 
convex articular surface for the second metatarsal on the 
anterior angle of the head The shaft is rather slender and 
almost cylindrical below the head 

Phalanges 

Two slender phalanges (Nos 4573 4574, CAS) are 
thought to belong to this pinniped The metatarsal and these 
two phalanges aie similar m their proportions to the cor- 
responding bones of Calhrktnus alascanui The shorter of 
these two phalanges has an expanded distal extremity and may 
have been the middle phalanx of the first digit, while the other 
one tapers from the base to the extremity and corresponds m 
its proportions to the proximal phalanx of the fifth digit One 
measures 50 min and the other 41 mm in length 


Older CETACEA 

Three species of cetotheres, a sperm whale, a shark-toothed 
porpoise, and nine other species of porpoises are recognized 
in the cetacean lemains from the Temblor formation This is 
the largest fauna of cetaceans thus far known for any format 
tion on the Pacific Coast of North America One incomplete 
skull and the fragments of another skull show the stage <q 5 
telescoping present m one of the cetotheres Fragments .06 
the cranium m addition to the ear bones indicate the presence 
of a second, species The third cetothere is known only, from 
a single periotic bone- Otlier skeletal elements belonging i to 
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cetotheres are included m the collection There are a number 
of incomplete bullae, m most cases the mvohicnmi alone, which 
are not referred to any particular cetothere Some of the limb 
bones are referred tentatively to these cetotheres, bat no 
attempt has been made to allocate the incomplete and eroded 
vertebrae which unquestionably belong to one or another of 
these archaic whalebone whales 

It is recognized that adequate material is not available to 
settle the relationships of many of the porpoises It is suf- 
ficient, however, to indicate the presence of a number of dis- 
tinct species The sperm whale is fairly well represented by 
skeletal elements, for we have the skull of an adult, poitions 
of the skull of a young individual, and a number of ear bones 
The new species of porpoises hereinafter described are based 
solely upon the penotics, since the writer has found that these 
ear bones are quite diagnostic Mention is made of other 
skeletal elements belonging to odontocetes, and some of these 
bones are figured and described, although in most instances 
they are not referred to any particular porpoise They are 
described merely as a matter of record and it is hoped that 
future collecting will provide the material for an adequate dis- 
cussion of the characters of the several species of porpoises 
represented m the Temblor fauna 

Suborder Mysticeti 
Family CETOTHERIiat Cetotheres 

At least three different kinds of cetotheres are included 
among the cetacean bones collected by Mr Mornce at Shark- 
tooth Hill A considerable portion of the skull, with the ear 
bones of the right side attached to it, forms the basis for one 
of these species; fragments of the hinder portion of the skull 
and the right periotic represent a second species, and an im- 
perfect left periotic bone indicates the presence of a third 
species. Complete, as well as fragmentary cetothere ltmb 
bones of various sizes were sorted out of this collection The 
bones of many kinds of fossil pelagic mammals were found 
scattered about in this bone bed, and it is unfortunate that 
none of the skeletal elements of the cetotheres were associated 
with skulls Hence the allocation of these limb bones to any 
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one of the above mentioned cetotheres may appear more or 
Jess arbitrary, but nevertheless they were critically compared 
with the corresponding bones of cetotheres found elsewhere 
and it is believed that the present disposition is as nearly 
accurate as one can hope to accomplish by using comparative 
measurements and other available data Vertebrae of several 
sizes, and from different parts of the column, which undoubt- 
edly belong to cetotheres, were also obtained by Mr Momoe 
After some study it was decided to omit any discussion of 
these vertebrae because of the difficulty of allocating these bones 
with any degree of certainty to any particular species Not 
one of the atlases fitted the condyles of the cetotheres herein- 
after described Vertebrae, especially those from the cervical 
and caudal regions, of fossil porpoises exhibit a considerable 
range of variation, and it is not unlikely that those of the 
larger whales are equally, if not more, variable The criteria 
employed for the classification of the mysticetes depend upon 
the relations of the bones which comprise the skull and before 
entering into a detailed discussion of these Temblor cetotheres 
it is desirable to summarize the diagnostic characters of the 
families Cetotheruds and Balasnoptenda: 

Miller’s opinions 11 in regard to the diagnostic characters of 
the families Cetothemdae and Bataenoptenda are in so dose 
accord with my own that they are repeated to clarify the dis- 
cussion of the various genera, which are referred to these 
families 

In both families the telescoping of skull is accomplished by 
a combined forward movement of posterior elements and a 
backward movement of anterior elements, which at least pro- 
duces some mterdigitation of rostral and cranial elements 
The nasals and ascending processes of premaxillanes are not 
situated entirely anterior to the level of the orbital wings of 
the frontals, and a definite ascending process of the maxillary 
is always present 

In the Cetothemdae the parietal is entirely bdund the pos- 
terior level attauned by nasals and ascending processes of 
auxiliaries and premaxillanes, the occipital shield does not 
extend forward over level of orbit, or beyond anterior level 
attained by articular portton of squamosal , the frontal is 

•C 8 Miller, Jr, Smltheon MIk. CoU. rot 76, publ 17*0, 1M1, pf 2122 
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broadly exposed on mterorbital region ; the expanded lateral 
(articular) portion of squamosal is relatively small, and its 
under surface is not deeply concave The supraorbital process 
of frontal slopes gradually downward and outward from the 
level of the dorsal surface of mterorbital region, the partetals 
come in contact, or nearly so, on the vertex between the occi- 
pital shield and the frontal, the nasals are small (normal), 
their combined dorsal area equaling much less than half that 
of supraorbital portion of frontal, the rostrum tends toward 
breadth rather than depth, the mandible is slender and con- 
spicuously bowed outward 

In the Balaenopterid* the parietal extends forward laterally 
beyond posterior level attained by nasals and ascending pro- 
cesses of maxillartes and premaxtllanes , the occipital shield 
extends forward over level of orbit and beyond the anterior 
level attained by the articular portion of squamosal, the 
frontal is scarcely or not exposed on mterorbital legion, the 
expanded lateral (articular) portion of squamosal is relatively 
large, its under surface being deeply concave, the supraorbital 
process of frontal is abruptly depressed at base to a level 
noticeably below that of dorsal surface of mterorbital region , 
the rostrum tends toward breadth rather than depth , the man- 
dible is conspicuously bowed outward 
In view of the present confusion prevailing in the applica- 
tion of generic names to fossil whalebone whales, it seemed 
desirable to fix the genotypes of those that include several 
species In each instance, where it was necessary to fix the 
genotype from several species listed by the author when the 
generic name was proposed, a species founded upon a skull 
was chosen, if possible 

Genotypes of Genera of Fossil Whalebone Whales Be- 
longing to the Families Cetotheriid.* 

AND BaL^NOPTERIDAJ 
Middle Ougocxne 

Paekyceku, Via Bencden, Bull Acad Roy Set Belgique, (3), vol 6, 
No 7, 1883, pp 31*32. [Genotype, here designated as Pachycetut 
robuthu, Van Beneden, 1883, Rupelian stage, “dans le couches 
phosphatdes tris connues de Helmstedt (Baa Brunswick) — entre 
I'Elbe et le Weser — un sable vert glaucoufdre” , Museum fur 
Mineralogie, Geologie und Vorgeschichte, Dresden, Germany] 
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Upper Ouoocknb 

Cetothenopsts, Brandt, Bull Acad Imp Sci St Petersbourg, vol. 16, 
1671, p 566 [Genotype, BaUtnodon hnttanui, Meyer, 1649, Aqui- 
taman or I Mediterranean stage , white marine sands m the vicinity 
of Linz, Austria. Stenodon , Van Beneden, 1865 (preoccupied), 
and Aulocetus, Van Beneden, 1675, have the same genotype as 
Cetotkenopsts t Museum Francisco-Carohnum, Linz, Upper Austria ] 

Lower Miocene 

Polaobalena, Moreno, Rev Mus La Plata, vol 3, 1892, p 394 [Gcno* 
type, PaUsobaUena bergt, Moreno, 1892, Langhtan Stage, Santa 
Cruz beds at Misioneros, Patagonia, Argentine Republic, Museum 
at La Plata ] 

Upper Miocene 

Cephalotropxs, Cope, Science, n s, vol 3, 1896, p 880, idem, Proc Amer 
Philos Soc, vol 35, no 151, 1896, pp 141, 143*145 [Genotype, 
Cephalotropts coronatus, Cope, 1896, Yorktown formation (« St 
Marys) , probably from Chesapeake region, eastern United States , 
United States National Museum ] 

Cetothertomorphus , Brandt, Mem Acad Imp Sci St Petersbourg (7), 
vol 20, no 1, 1873, pp, u, 161-162, pi 23, figs 4-8 [Genotype, 
Cetothertomorphus dubtus, Brandt, 1873, locality unknown, possibly 
southern Russia, Museum of the Imperial Institute of Mines, St 
Petersbourg ] 

Cetothenum, Brandt, L’Institut, Paris, vol 11, no 499, 1843, p 241, and 
no 502, p 270 [Genotype, Cetothenum raihktt , Brandt, 1843, 
Sarmatian stage, Steppe limestone, Kertsch near promontory 
Takah, southern Russia, Museum of the Imperial Academy of 
Sciences, St Petersbourg ) 

Eucetothenum, Brandt, Mem Acad Imp Sci de St Petersbourg (7), 
vol 20, no 1, 1873, p 143 [Genotype, here designated as Ceto- 
thenum helmersentt , Brandt, 1873, op ett, p 95, pi 6, Sarmatian 
stage, limestone, near the promontory Pekla on the coast of the 
Black Sea, Crimea, Russia, Museum of Imperial Institute of Mines, 
St Petersbourg] 

Herpetocetus , Van Beneden, Bull Acad Roy Sci Belgique, (2), vol 34, 
no 7, 1872, p 247 [Genotype, Herpetocetus scaldtensts , Van 
Beneden, 1872, Bold enen stage, sables mfeneurs d’Anvers, du 
nouveau canal d'Herenthals, troisieme section, partie de Stuyven- 
berg, environs of Antwerp, Belgium , Musle Royal d'Histoire 
Naturelle de Belgique, Bruxelles ] 

Isoatuf, Von Beneden, Bull Acad Roy Sci Belgique, (2), vol 50, 1880, 
pp 24-25 [Genotype, Isocetus De P&uwt i, Van Beneden, 1880, 
Boldenen stage, sables, environs of Antwerp, Belgium, Musee 
Royal d'Histoire Naturelle de Belgique, Bruxelles ] 
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Mesocetus, Van Beneden, BulL Acad. Roy. Set Belgique, (2), voL SO, 
no 7, 1080, pp 22-23 [Genotype, Misocetus longtrostns, Van 
Beneden, 1880, Boldenen stage, tables; environs of Antwerp, 
Belgium, Music Royal d’Histoire Naturelfc de Belgique, Brux- 
elles.] 

Me sot eras. Cope, Amer Nat vol 4, 1870, p 128 [Genotype, Mesoteras 
kemonus , Cope, 1870, (?) Yorktown formation, marl, Quanky 
Creek, Roanoke River, Halifax County, North Carolina (possibly 
near town of Halifax, about 30 miles south of northern boundary 
of North Carolina, and south of towns of Roanoke Falls & 
Weldon) ; United States National Museum and the State Museum, 
Raleigh, North Carolina.] 

Metopocetus, Cope, Proc. Amer Philos Soc., vol, 35, no 151, 1896, p 
141 [Genotype, Metopocetus durtnasus, Cope, 1896, Calvert for- 
mation, marl near the mouth of the Potomac River, Maryland, 
United States National Museum] 

Packyacamtkus , Brandt, BulL Acad Imp Set. St Petersbourg, vol 16, 
1871, pp 564-565, and %dem, Mem. Acad Imp S d St Petersbourg 
(7), voL 20, no 1, 1873, pp. 166-169, pis. 14-17 [Genotype, here 
designated as, Pachyacanthus suesm, Brandt, 1871, Sarmatian 
stage, Tegel von Nussdorf, Vienna basin, Austria, Naturhiston- 
schen Staatsmuseum, Wien, Austria ] 

ParUtobotom i, Kellogg, Proc U S Nat Mu s, vol 63, publ 2483, 1924, 
p 1 [Genotype, Parietobatona palmeri , Kellogg, 1924, Calvert 
formation, greenish sandy day, 1 mile north Dare's wharf, Cal- 
vert County, Maryland, United States National Museum] 

Rkegnopsu, Cope, Proc. Amer Philos Soc, vol 35, no 151, 1896, p 145 
[Genotype, Batona palaatlautica, Leidy, 1851; St Marys forma- 
tion; (Sty Point, Prince George County, Virginia. Protobatona, 
Leidy, 1869 (preoccupied), has the same genotype; Academy of 
Natural Sciences of Philadelphia ] 

Stphonocetus, Cope, Proc Amer Philos Soc, vol 34, no 147, 1895, pp 
140-141, pi 6, figs 3-5 [Genotype, Baton* pnsca , Leidy, 1851 , St 
Marys formation, Westmoreland County, Virginia, Academy of 
Natural Sciences of Philadelphia.] 

Tretuhas, Cope, Proc Amer Philos Soc., vol 34, no. 147, 1895, pp 143- 
145, pi 6, fig 2. [Genotype, Tretuluu buccatus , Cope, 1895 , “York- 
town”, possibly Maryland or Virginia, United States National 
Museum ] 

Vitas, Cope, Proc Amer. Philos Soc , vol 34, no 147, 1895, pp 141-143, 
pl 6, fig 1 [Genotype, Vitas moraine. Cope, 1895, “Yorktown 1 *, 
possibly Maryland or Virginia, United States National Museum] 

Lower Pliocene 

Ampktcetus, Van Beneden, Bull. Acad Roy Sou Belgique, (2), vol 50, 
no. 7, 1880, pp 20-21 [Genotype, here designated as, Ampktcetus 
later. Van Beneden, 1880, Diestien stage, sables, environs of Ant- 
werp, Belgium, Music Royal d*Histoire Naturelle de Belgique, 
Bruxelles ] 
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CeMhmopkemn, Brandt, Mem, Acad Imp Set. de St Petersbourg (7), 
vol 20, no 1, 1873, pp 148-149, 156-157, pi 20, figs. 13-16 {Geno- 
type, here designated u, Cetotherium ( Cetothenophanes) cuvten, 
Brandt, 1873 «* Balana cuviert , Fischer, 1829, Synopsis Mam- 
malium, p 527; Plaisandan stage, mama argillosa cerulea, Monte 
Pulgnasco, Italy, Museo citico dt Milano, Italy) 

Heteroeetus, Van Beneden, Bull Acad Roy Sci Belgique (2), vol 50, 
no. 7, 1880, pp. 21-22. [Genotype, here designated as, Cetothenum 
brezHfrons, Van Beneden, 1872; Diestien stage, sables moyens 
d r Anvers, Belgium , Muste Royal d'Histoire Naturelle de Belgique, 
Bruxelles.] 

Megopteropsu , Van Beneden, Bull Acad Roy So. Belgique, (2), vot 
34, no 7, 1872, p 242. [Genotype, Megapttropsis robusta, Van 
Beneden, 1872, Diestien stage, sables moyens d’ Anvers, Eeckeren 
and Wyneghem, near Antwerp, Belgium, Muaee Royal d’Histoire 
Naturelle de Belgique, Bruxelles,] 

Nptfiocetus, Atneghuio, Revuta Argentina Hist Nat, vol 1, entrega 3a, 
1891, p 167, fig 75 [Genotype, No hoc tins romertanus, Ameghino, 
1891 , Pontian , Pampean formation, Bahia Blanca, Argentine 
Republic ] 

PUnocetopsu, Brandt, Mem Acad Imp Set St Petersbourg (7), vol 
20, no 1, 1873, pp 143-146 [Genotype, here designated as, Pie- 
nocetus hvpschti. Van Beneden, 1859, Diestien stage, sables, Samt 
Nicolas, environs of Antwerp, Belgium; Musle de I’Umversitl 
Cathohque, Louvain ] 

Pleuocetue, Van Beneden, Bull Acad Roy Sci Belgique, (2), vol 8, 
no, 11, 1859, p. 139 [Genotype fixed as, PUsiocetus goropt # by Van 
Beneden, 1872, Bull Acad. Roy Sci Belgique (2), vol 34, p 242, 
Diestien stage, sables, Saint Nicolas, environs of Antwerp, Bel- 
gium, Musde de I’Umversitt Cathohque, Louvain ] 

Middle Pliocene 

Burhnop**s, Van Beneden, Bull Acad Roy, Sci Belgique, (2), vol 34/ 
no 7, 1872, p 246. [Genotype, Bwrtmopsu stmthe, Van Beneden, 
1872; Scaldisten stage; sables, environs of Antwerp, Belgium, 
Musde Royal d'Histoire Naturelle de Belgique, Bruxelles ] 

Idiocetue, Capellini, Atti R. Accad dei Lmcet, Roma (2), vol 3, pt 2, 
1876, PP 12-13, idem, Mem. R. Accad Set Bologna, (6) vol 2, 
1985, pp 71-80, pis 1-2. [Genotype, Idtoeetus gutcctardintt , Capel- 
lini, 1876, Astian stage; argilla turchma, Montopoh nel Valdarno 
inferior©, Tuscany, Italy; Museo di Geoiogia e di Paleontologia, 
Firenxe, Italy ] 

Uma Pliocene 

Pelaocetus, Seeley GeoL Mag, London, vol % no 8, 1865, pp 54-57, pi 3 
[Genotype, PoUeocetus sedgwtckn, Seeley, 1865, (?) Red Crag, 
Roswell Pit, in boulder clay of Ely, near Cambridge, England 
(See Lydekker, Cat Foss Mamm Brit Mus, pt 5, 1887, p 31 ) ] 
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Something like 15 generic names have been proposed for 
fossil cetotheres from the upper Miocene, whereas but one 
species of lower Miocene age has been honored with a dis- 
tinct generic name Turning to the Pliocene we find that the 
two families, Cetotheriidse and Balaenoptendac, are represented 
by seven genera in the lower Pliocene, one in the middle Plio- 
cene, and two in the upper Pliocene, excepting of course those 
genera which have living representatives 

The skull of the upper Oligocene CetothenopsuP * is charac- 
terized in part by a high, narrow supraoccipital shield curving 
more forward than upward and divided mesially by a long 
vertical canna, elongate zygomatic processes not reaching for- 
ward to the level of the apex of the supraoccipital shield, and 
the vertex of the braincase. viewed from behind, being 
strongly depressed below the arching lambdoid crests 

Of the 15 upper Miocene genera, the genotypes of mx 
(Herpetocetus, Isocetus, Rheqnopsts, Stphonocetus, Tretuhas, 
and Ultas) were based wholly or in part upon mandibles, the 
remainder of the skulls being unknown Critical comments on 
the validity of those that were founded on mandibles are given 
by Winge 4 * and True 46 Vertebrae constitute the basis for the 
Austrian genus Pachyacanthus The status of the Russian 
genus Cetothenomorphus is as doubtful as its specific name 
implies, for it was founded upon a single small lumbar verte- 
bra without epiphyses or neural spine For the remaining 
genotypes portions at least of skulls weie available to the 
, original descnber 

Five species, rathkn, hhndert, kelmeqsemi, prtscum, and 
mayert were originally included in the subgenus Euceto- 
thenum Since rathkn is the genotype of Cetothenum, the 
species helmersentt may be selected as the genotype of Euceto- 
thenum, for it is the only one of the four remaining species 
which is based in part upon a braincase The architecture of 
the skull, in so far as it is preserved, is not materially different 
from that of Cetothenum rathkii In reviewing the literature, 
we find that the generic names Cetothenum and Plesiocetus 

F Brandt Mem Acad. Imp Sd St Petertbourg, (7), vol 30, no t. U73, 
pi 19, figs 14 

M H Wmge, Vidcnsk, Meddel ttatnrhist Foren I Kjobenhmm, 1909, pp 137* 
pit 1*3 

»P W True Smtttton Uite Coll, vd 59, publ 2081, 1912, pp 18 
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have been used rather indiscriminately for fossil whalebone 
whales of Miocene and Pliocene age, some of which unques- 
tionably belong in the family Balaenoptendae 

Skulls of the Miocene genera Cetothenum, Cephaiotropis, 
Mesocetus, Metopocetus, and the Pliocene Amphtcetus have a 
rather short intertemporal region, and the lateral hunbdoid 
crests are continued through a short sagittal crest with anterior 
temporal crests which diverge anteriorly and gradually disap- 
pear on the base of the corresponding supraorbital process 
The anterior limits of the temporal muscles on these skulls 
were sharply defined by these strong temporal crests Winge** 
obviously was mistaken m concluding that the skulls of all 
extinct finbacks have a temporal crest similar to that of Cepka- 
lotropts coronatus Cope, for there are quite a number, includ- 
ing Plestocetopsts megalophysutn and Partetobal&na palmeri, 
which either lack sharply defined temporal crests or do not 
exhibit any trace of them In all of these fossil cetotheres the 
backward thrust of the mesial portion of the rostrum has car- 
ried the ascending processes of the maxillae and premaxillae, 
as well as the nasals, beyond the level of the preorbital angles 
of the supraorbital processes 

Van Beneden” has already pointed out that the genus Ceto- 
tkenopkanes was founded on an error in observation on the 
part of Brandt, for the scapula of the species cult m is muti- 
lated The skull of the genotype, Bateeno cuvten, is exception- 
ally well preserved and presents ail the diagnostic features of 
the family Balaenoptendae The structural peculiarities of the 
skull do not warrant the retention of Brandt’s generic name 
Balsamo Cnvelli” apparently was the first author to place this 
species in its proper genus and it appears in his memoir as 
Balanoptero cuvteri 

The genotypes of Megapteropsis and Burttnopsts are large 
species and appear to be related to the living humpback whale 
(Megoptera) The mandibular and cranial fragments, which 
formed the basis for Mesoteras kernanus, are equal in size 
to the corresponding portions of the largest of die living fin- 


* H Wmgc, op cm , p 28 

"P J Van Beneden, Bull Acad Roy Set Belgique, (21 vol 20 no 12, 1875, 
P 3 

“G Belsamo Cnvelh, Gtar d* 1 R Inst Lombardo Sci , Let ed Artf, vol 2, 
no 9, 1842, pp 133 138 
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backs Unfortunately a few fragments constitute all that is 
known of the skull of Idiocetus guicctardtmt, but the earbones 
are sufficiently diagnostic to show that this genus belongs m 
the family Balaenopteridae 

By employing this method of elimination in conjunction 
with diagnostic criteria, we find that there are three genera 
which should be critically examined to determine their relation- 
ships to the Temblor cetothere These genera, so far as can 
be judged by the illustrations of skulls representing them, 
exhibit affinities, more or less dose, with the Temblor ceto- 
there The genotypes of two of these cetotheres, Heterocetus 
and Plesiocetopsis, belong to the lower Pliocene, but that of 
Panetobalana comes from the middle Miocene 

Bones found during the excavations for the gas reservoir 
north of the village of Saint-Nicolas, Belgium, m separate 
groups at a depth of 4 meters and almost at die level of die 
clay in the lower zone of the super-clayey quick sand, formed 
the basis for the three species, hupschtt, burtitm, and gar o pH, 
which Van Beneden proposed to indude m his new genus 
Plestocetus Some of these specimens were found on July 30, 
1859, and the remainder a few days later These specimens 
apparently were deposited in the museum of die Catholic Uni- 
versity at Louvain Van Beneden stated that the species of 
Plestocetus are distinguished from other whalebone whales by 
their free vertebrae, by their havmg a scapula with a rudimen- 
tary coracoid process and well developed acromion situated 
high up and directed obliquely, and by a pyruliform tympanic 
bulla with an angular external surface He also conduded 
that the skull suggests a whale with a more robust and less 
tapering head 

This diagnosis, however, is based chiefly on species which 
were later excluded from the genus Plestocetus In 1872, 
Van Beneden** explidty stated that the generic name Plesio- 
cetus is retained solely for Plestocetus garoptt, a whale of 
large size and very dose to the living Balcenoptera, and that 
the other originally included spedes are allocated to Ceto- 
thenum By this action, Van Beneden definitely fixed the 
species garoptt as the genotype of Plestocetus and all subse- 

»P J Vu Braxton, Ball Acad. B 07 Set Balgiqoe, (2), m M, no 7, 1172, 
p 242 
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qucnt opinions of Van Beneden and others do not alter the 
status of Plestocetus garopu The present writer** overlooked 
this action by Van Beneden and designated the type of Plesto- 
cetus as Plestocetus hupschit 

It is interesting to note, however, that Van Beneden* 1 in 
October, 1877, stated that the illustrations for the three species 
of Plestocetus (garopu, burtimi, and hupschtt) were prepared 
before the specimens in the museum at Brussels were put at 
his disposal, and that the study of this material had caused him 
to change some of his previous determinations The volume 
dealing with the genus Plestocetus ** appeared in 1885, and in it 
Van Beneden apparently reconsidered his previously published 
opinion and returned the species excluded m 1872 to the genus 
Plestocetus, but he failed to mention what disposition was 
made of Plestocetus garoptt It is apparent that the generic 
name Plestocetus is not available for the group of cetotheres 
formerly associated together under this name 

A year later when Brandt** published his memoir on the 
cetaceans of Europe, he concurred with the action of Van 
Beneden in 1872 and excluded all but Plestocetus garoptt from 
the genus Plestocetus In this memoir Brandt proposed a new 
subgenus, PleswcetopstS , for Cetotherium, and included in this 
new group Plestocetus hupschtt, Cetothertum brevtfrons, Ceto- 
thenum dubturn, Plestocetus burttmt, and Plestocetus qervatstt 
One ( Cetotherium brevtfrons) of these five species was 
referred by Van Beneden** in 1880 to the genus Heterocetus, 
and the present writer has selected this species for the type of 
that^enus Of the four species which remain, two alone 
(hupschtt and burttmt) are represented by adequate crania! 
material The second (P burttmt), orginally included in Van 
Beneden’s genus Plestocetus, is somewhat larger than P 
hupschtt, having an estimated length of 5 meters Van Bene- 
den states that he recognized portions of 4 individuals (axes) 
among the remains which formed the basis for Plestocetus 

M R Kellogg, Publ 34$, Cirnegtc I rut Washington, 1925, p 51 

"P J Van Beneden and P Gervaia, Oct&graphte do* C6 t*cH, Paris, text, 1877, 
p 612, footnote 

**P J Van Beneden, Description d«a Oaaements Foude* dea environ* d' Anvers. 
Pt 4 Cdtacds. Genre Pleaiocetu* Ann du Uui Roy dUnt Nat de Belgique, 
vol 9, 1885, pp 1 40, pla 1 30 

■J F Brandt, Mem Acad Imp Sci St Tetertbourg (7), vol 20, no X, 1873, 
pp. ra. 165 %% 

"P / Van Beneden Boll Acad Roy Sci Belgique. <2) vol 50, 1880, p 22 

January 30, 1931 
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burtimi No bramcase was included among die co- types, and 
the complete list of specimens as given by Van Beneden is as 
follows 2 squamosal bones, a nearly complete mandible, 2 
tympanic bullae, atlas and axis (nearly complete) and 3 other 
cervicals, the first 3 dorsals, many lumbar s, 3 caudals, many 
ribs, 2 incomplete scapulae, a humerus, and a radius About 
12 years later, Van Beneden" figured some of these specimens 
Whatever disposition may ultimately be made of this species, 
much depends upon its relationships to specimens subsequently 
referred to it 

Among the specimens described and figured in 1885 is the 
bramcase" of a cetothere (Cat No 127) m the Royal Museum 
at Brussels Van Beneden considered it to be an example of 
Plestocetus burttmt This cranium is, therefore, a referred 
specimen and may or may not be identical with the original 
type material It seems advisable, therefore, to select one of 
the other originally included species as the genotype of Plesto- 
cetopsts Upon comparing the illustrations of the bramcase 
of P. burttmt with those of other cetotheres, it became 
apparent that the Belgian species is surprisingly like that of 
Panetobalcena paltnert in some respects This resemblance is 
especially striking when the skulls are viewed from behind 
Both skulls are characterized by the regular curvature of the 
lambdoid crests, by large postglenoid processes, and by small, 
wing-like exoccipitals The penotic bones are quite unlike 
those of Panetobalcena The precise relationships of Plesio- 
cetopsis burtttm will remain uncertain until the characters of 
the dorsal and ventral surfaces are determined In so far as 
one can judge from available illustrations, this bramcase dif- 
fers from the Temblor skull in the shape of the supraoccipital 
shield 

In view of these facts, Plestocetus hupschtt may be desig- 
nated as the type of Brandt’s subgenus Plestocetopsts, which is 
hereinafter raised to full generic rank Portions of two skele- 
tons of a cetothere, whose length was estimated as being from 
3 to 3yi meters, formed the basis for Plestocetopsts hupscku 
Van Beneden specifically mentions a basicranmm intact as far 

U T J Van Beneden and P Gervaia, Oatloftraphlc dea Cdtacle, Pant Text, 1872, 
P 284 ( Atlaa, 1872, pi 16, figa. 10-16 

H P J Van Beneden, Ann Mu* Boy H HJirt Nat Belgique, vol 9 3885 pi 28, 
As 1, pi 29 fig 1 
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as the sphenoid, both condyles nearly complete, and a squamo- 
sal with a well preserved zygomatic process The second speci- 
men consists of the occipital portion of the skull with con- 
dyles, and the corresponding portion of an atlas This speci- 
men is said to belong to a slightly larger individual Four or 
five vertebrae and fragments of ribs, belonging to an animal of 
the same size, are also mentioned The basicramum was 
figured by Van Beneden,* 7 and reference is made to this illus- 
tration by Brandt** in 1873 The skull figured by Van Bene- 
den** in 1885 is deposited in the Royal Museum at Brussels 
and bears the catalogue number 1239 The basicramum men- 
tioned in 1859, and figured in 1872, by Van Beneden is one 
of the co-types, and should not be confused with the Brussels 
museum skull, referred in 1885 to Plestocetus hupschtt All 
comparisons hereinafter made are based on the co-tvpe figured 
in the Osteographie des Cetaces 
An outstanding peculiarity of the basicramum of Plestoce- 
topsis hupschtt is the presence of a robust process with a large 
concavity in the area corresponding to the paroccipital process 
Muscles arising from the atlas and thorax m recent balanop- 
terine whales are inserted upon the paroccipital process and 
adjoining surface of exoccipital bone One might infer from 
analogous conditions in living mammals that these muscles had 
had tendinous insertions on this fossil skull This, in turn, 
would seem to indicate that more freedom of movement was 
permitted to the head of this fossil whale than is the case in 
recent balaenoptenne whales Assuming that the basicramum 
of Piestocetopsts hupschii, the exact dimensions of which were 
not published, was carefully depicted by the artist, there is no 
reason to suppose that it differed in any fundamental respect 
from the skull which Cope named Cetothenum megalophysum, 
for the relative proportions of the component parts are essen- 
tially the same in both species These two skulls, however, 
differ from one another sufficiently to warrant their being 
referred to distinct species of the genus Piestocetopsts 

»P J Van Beneden end P Certele, Oetdogrephie dee CAteede, Perl*. AtUe, 
1872, pi 16, flg 17 

»J 7 Breadt, Item Acid Imp Sei St Peterebourg <7). eeL 20, m 1. 187J, 
p, 144 

•P J Yen Beneden, Ann Mue Roy d'Hut Net Belgique, vol 9 , 18SS, pL 
21, lig 1 
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In the matter of relative proportions, the antero-posterior 
diameter of the temporal portion of each of these basicrania, 
as measured from the anterior margin of the squamosal in die 
temporal fossa to the posterior margin of the exocapital, is 
nearly one-third greater than that of the Temblor skull The 
skulls of the St Marys and Belgian cetotheres have large con- 
dyles, the exoccipital* are extremely thick bones, and the posi- 
tion of the foramen ovale with respect to the temporal margin 
of the squamosal is approximately the same in both Further- 
more, the periotic bones of these two fossil skulls have the 
same general type, and they exhibit a striking resemblance to 
the periotic of the Temblor cetothere 

One analogous feature of the braincase of Heterocetus brevt- 
frons*’' and the Temblor skull, is the height and extent of the 
forward thrust of the supraocctpital shield If the restoration 
suggested by Van Beneden is correct, the apex of the supra- 
occipital shield projects forward beyond the level of the 
extremities of, the zygomatic processes The apical portion of 
this shield is smooth, apparently slightly depressed, and there is 
no indication of a vertical canna such as is found on the Tem- 
blor skull I have been informed by A Brazier Howell that 
this carina may suggest more differentiation of the muscles 
attached to the supraoccipital shield and possibly allow diem 
more independent movement The condyles of the Belgian 
skull are relatively large, the distance between their outside 
margins being equivalent to about one-fourth of the breadth 
of the skull across the zygomatic processes The intertem- 
poral region is short and the sagittal crest appears to be some- 
what worn The lateral extension of the exocapital, the down- 
ward prolongation of the postglenoid process, and the curva- 
ture and development of a crest on the posterior margin of the 
squamosal are in close agreement with similar portions of the 
Temblor skull One of the most obvious structural peculiari- 
ties of the Heterocetus brevxfrons braincase seems to have been 
overlooked by previous investigators, if the illustration used 
by Van Beneden has been correctly interpreted There seems 
to be a deep fossa in the squamosal on the internal face of die 
zygomatic process above the glenoid articular surface. This 

*1 I, Van Bouden. Ann Una. Bor d'Rltt Nat Balmoa. vol 13. ISM. «L 
33, fit 1, pi 36, fi( 1, pi 37, fig 1 




Vou XIX} KELLOGG— PELAGIC MAMMALS OF KERN RIVER REGION 317 

fossa Will be discussed more fully in a forthcoming paper on 
a eetothere skull from the Calvert formation of Maryland 
This feature alone would remove any possibility of generic 
relationship with the Temblor eetothere 

Panetobalana is the only Miocene genus, tor which a skull 
is known, that is anywhere nearly contemporaneous with the 
eetothere from the Temblor formation hereinafter described, 
and both of these skulls lack shaply defined anterior temporal 
crests. In so far as our present knowledge goes, the Temblor 
skull is separable from Panetobalfcna by a combination of 
characters which may have no great importance Aside from 
differences observable in the periotic bones of these two fossil 
cetotheres, the skull of Panetobalana differs from die Temblor 
eetothere in having much more slender and more incurved 
zygomatic processes, a more triangular supraoccipital shield, 
prominent subhemtsphencal protuberances with obliquely 
placed concavity on lateral margins of the basioceipital, and 
exoccipitals with much thinner extremities 

Our present knowledge of these small Miocene whalebone 
whales would seem to indicate that no generic name is avail- 
able for the Temblor eetothere which in some respects resem- 
bles Plesiocctopsis and in others Parictobalmta 

8 Tiphyocetus temblorensis 4 ’ Kellogg, new genus and species 

Holotype No 4355, Mus Cahf Acad Sci from Shark- 
tooth Hill, Kern County, Cal ; Tembloi, Miocene, Charles 
Mornce, Coll , 1924 The type skull consists of an incomplete 
bramcase m a fair state of preservation The left side of the 
cranium, with its zygomatic process and the supraorbital 
processes of both frontals, is missing Portions of the ros- 
trum were found associated with this bramcase The right 
tympanic bulla and periotic arc attached to the skull 

Referred specimens No 4357, C A S , portions of a dis- 
articulated skull in a fair state of preservation, the most im- 
portant pieces of this skull being the basicramum, the presphe- 
noid and posterior end of the vomerine trough, and the right 
squamosal region; No 4425, CAS, condyles and basi- 


* Ti+ut, of the Ario, nyroi, wh*lt 
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cronium , No 4440, C. A S, vertex of supraoccipital and 
sagittal portion of parietals; No 4439, C A. S , both exocci- 
pitals, and fragment of basicranium with left pterygoid fossa. 
No 4353, CAS, right periotic; No. 4354, C. A S., left 
periotic, No 4356, CAS, right periotic. No. 11865, 
U S N. M , right periotic ; No 4438, C. A S., incomplete 
left radius, No 4388, CAS, proximal end of right ulna, 
No 4436, C. A S , proximal end of left ulna; No 4442, 
CAS, incomplete sternum ; No 4373, CAS, incomplete 
left scapula, No 4374, CAS, neck of right scapula, No 
4375, CAS, neck of right scapula , No 4443, CAS, neck 
of right scapula, Nos 4390, 4391, 4393, CAS, phalanges, 
Nos 4376, 4378, CAS, humeri 


Skull 

In so far as the skull is concerned, this genus differs from 
Plestocetopsts not only m the matter of the proportions of its 
component parts, such as wider temporal fossae and a shortened 
antero-postenor diameter of the squamoso-exoccipital region 
between the level of the bulla and the zygomatic process, but 
also in having a more externally placed foramen ovale and the 
extremity of the alisphenoid reduced in the outer wall of the 
bratncase in the temporal fossa 
In general form this bramcase appears to be intermediate 
in some respects between Plestocetopsts occtdentalts (Kel- 
logg)** and ", Jdtocetus ” longtfrons Van Beneden. 4 * Of all the 
Belgian Miocene cetotheres, for which skulls are known, 
" Jdtocetus ” longtfrons seems to exhibit the closest resemblance 
to the Temblor cetothere in the general conformation of the 
bratncase This upper Miocene species, however, exhibits no 
close relationship to the genotype, Jdtocetus guicciardtmt, from 
the upper Pliocene of Italy The correct generic allocation of 
"Idtocetus” longtfrons is somewhat doubtful and may be held 
in abeyance until a general revision of related species is 
attempted The panetals of this skull meet in the intertem- 
poral region to form a short sagittal crest, overspread the 
frontals in the interorbital region, and extend forward eon- 

“R KtUoft' PuH 348, Cmnb laat Waihloptun, IMS, pp. M-M. taut flat MS 
*P J Van Benadan, Ana Mu*. Rojr d’Hiat, Hat ItWm vat 11. ISM, pp. 
7176, pi 65, pi 66, fi« l t pi 67, to 1, pi 66, ««* 11 




VoU XIX1 K&-LOGG— PELAGIC MAMMALS OP KERN RIVER REGION J|p 



U 

Fig 74 Dorsal view of incomplete skull of Tiphyocttus temblorensts. 
No 435S, C A S, X 025 


siderably beyond the level of the posterior margins of the 
supraorbital processes The frontals are narrowly exposed in 
the interorbital region between the anterior extremities of the 
parietal s and the posterior extremities of the nasals, pre- 
maxillse, and maxillae The anterior temporal crests, which in 
some species mark the anterior limits of the areas from which 
the temporal muscles arise, are either weak or absent entirely 
When the skull is viewed from above the curvature of the 
posterior margin of the squamosal, the depression of the sur- 
face adjoining the zygomatic process, and the relative antero- 
posterior diameter of the body of the squamosal appear to 
agree with the corresponding portion of the Temblor skull, but 
the curvature of the anterior margin of the squamosal m the 
temporal fossa is quite different On the basis of the illustra- 
tions which accompany Van Beneden’s memoir it would appear 
also that the skull of " Idiocetus ” longtfrons differs from that 
of the Temblor cetothere in that die supraoccipital shield has 
a more constricted apex, the vertical carina is longer, the 
extero-inferior angle of the postglenoid process is acute and 
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not rounded, and the lateral protuberances of the basioccipita! 
are ovoidal and not elongated 

Dorsal v%ew The differential features of the Temblor skull 
are found in the architecture of die braincase (fig 74) In 
contrast to the skull of Plestocetopsts megalophysum (Cope), 
the extremity of the alisphenoid is reduced to a very small and 
narrow surface, the foiamen ovale is placed nearer to die tem- 
poral edge of the squamosal, the temporal fossa as viewed 
from above is somewhat wider, the squamosal is shortened 
antero-postenorly between the level of the bulla and the zygo- 
matic process, and the width of the skull across the exoccipitals 
and zygomatic processes is greater 

Four skulls of a Calveit Miocene species of Panetobaleena, 
not designated at present by name because of our imperfect 
knowledge of a previously described cetothere from the same 
formation in Maryland, were available for comparison widi 
the Temblor skull They represent a species with a skull 
almost twice the dimensions of Parietobalana falmert This 
cetothere had a wide temporal fossa, a broad basicramum, a 
squamosal shortened antero-posteriorly between the level of 
the bulla and the zygomatic process, a foramen ovale placed 
very close to the temporal margin of the squamosal, a basi- 
occipital with wing-like descending processes, and exocapitals 
widi very thin extremities It differs from the Temblor 
cetothere in having a different type of periotic, a basioccipital 
with wing-like processes instead of elongated lateral protuber- 
ances, a wider mteival between the internal margins of the 
lateral processes of the basioccipital, slender, incurved zygo- 
matic processes, an exocctpital with a much thinner extremity 
which is produced fat below the level of the condyles, and 
much smaller condyles The curvature of the postglenoid 
processes, on the other hand, is quite similar to that on the 
Temblor skull 

The loss of the orbital portions of the supraorbital processes 
ol the frontals of the Temblor skull prevents detailed com- 
parisons with some well known species, for their shape and 
direction, in addition to the contour of the temporal fossa, 
enable one to distinguish some spcaes at a glance. At the 
base, each supraorbital process slopes gradually downward 
and outward from the median line of the post-nanal region. 
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but, in case of the living whalebone whales, these processes are 
abruptly depressed at the base The frontals are excluded from 
the vertex of the intertemporal region, and their posterior bor- 
ders are overspread by thm plates of the panetals, although die 
latter terminate behind the level of the sutures which mark the 
position of the nasals and the ascending processes of the 
maxillae and premaxi 11® These sutures also show that the 
basal portions of the nasal bones, as well as the ascending 
processes of the maxilla and premaxill®, were situated 
posterior to the rostral margin of the supraorbital processes 
There is an emargmation on each frontal for the reception of 
a nasal bone The size and contour of the area occupied by 
the paired nasals shows that each of these bones was attenu- 
ated posteriorly 

The panetals come in contact with each other on the vertex 
of the intertemporal region between the apex of the supra- 
occipital shield and the frontals, and are suturally united with 
the supraoccipital bone posteriorly and the squamosal infen- 
orly The sagittal crest is not as sharply defined on the type 
skull as on two other vertices referred to this species 

Compared with Pleswcetopsis megalophvsum, the supra- 
occipital shield of the Temblor skull is broader at the base and 
not quite so high The lateral or lambdoid crests of the tri- 
angular supraoccipital shield are well developed There is a 
well defined carina on the apical portion of this shield, on 
either side of which the surface is slightly depressed The 
condyles project beyond the level of the exocapitals The 
squamosals and their zygomatic processes form the posterior 
and outer margins of die temporal foss® The extremity of 
the right zygomatic process is missing and the external sur- 
face is eroded The lambdoid crest is continuous mfenorly 
with a crest that curves forward and outward on the posterior 
margin of the squamosal As in Plestocetopsts meqalophysum, 
the squamosal is strongly excavated below this canna 

The fragments of the maxill® associated with this cranium 
do not exhibit any unusual peculiarities 

Posterior view From this aspect, the supraoccipital shield 
is seen to curve forward and upward , it is somewhat depressed 
,in the center below the median carma on the apex. The 
exoccipitals are relatively small, coalesce with the supraocapi- 
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tal above, and project outward and backward. Each exoctipi- 
tal is suturally united in front with die corresponding squa- 
mosal, and interiorly it is fused with die baaiocdpital. The 
shape of die foramen magnum appears to be similar to that of 
Plestocetopsts megalophysum > judging from die curvature of 
the internal margin of the right condyle. This condyle, how- 
ever, is quite different in general shape from that of die last 
mentioned cetothere It is considerably narrower at die apex 
than at the base, convex from side to side and end to end, and 
is set off from the cxoccipital by a shallow excavation 



n 

Fig 75 Ventral view of incomplete sknll of Ttphyocetus tembtorenst s, 
No 4355, C A S, X 025 


Ventral vtew The median region of the basicrantum (fig 
75), which is concave from side to side, is formed as usual 
by the basioccipital and basisphenoid The posterior hori- 
zontally expanded plate of the vomer, which overspreads the 
basisphenoid, is destroyed on both specimens The anterior 
margin of the basisphenoid is concave and it is separated from 
the presphenoid by an open transverse suture. Portions of the 
pterygoids remain attached to the lateral margins of die basi- 
sphenoid on the type skull, but their posterior extensions are 
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destroyed The latter contribute the internal walls of the 
pterygoid fossae and abut against the lateral protuberances of 
the basioccipital These lateral protuberances are relatively 
smaller than those on the skull of Plestocetopsts occidentals. 
When complete, these pterygoid bones bound the median 



76 

Fragment of skull of T*pkyocttus ttmblorensu, No 4357, CAS, 
* X 05 Fig 76 Ventral view of baaicramum 
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Fragments of skull of Ttphyocetus temblorensu, No* 4357, CAS, 
X 05 Fig 77 Ventral view of vomer and presphenoid 
Fig 78 Proximal fragment of left maxillary 
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region of the basicranium and take part in the formation of 
the lower borders of the choanae. 

On the type skull, the right pterygoid is in contact with the 
supraorbital process of the frontal, meeting the descending 
wall of the optic canal near its orifice The alisphenoid is 
hidden by the pterygoid, and its extremity is reduced to a nar- 
row strip in the temporal fossa The roof of the pterygoid 
fossa is formed by the pterygoid Behind this fossa is the 
large tympano-penotic recess Ihis recess is bounded by die 
squamosal externally, the exoccipital posteriorly, the basi- 
occipital internally, and by the alisphenoid and overlying 
pterygoid anteriorly In the temporal fossa, the pteiygoid is 
suturally united with the frontal and squamosal, and anteriorly 
it forms the posterior wall of the optic canal 

The outer projection or zygomatic process of the squamosal 
is rather slender and flattened on its internal and external 
faces, the antero-mtemal portion of the squamosal is bifur- 
cated to provide an orifice for the large foramen ovale The 
narrow lower branch or falciform process is suturally united 



Fragment of ikull of Ttphyocelus temblorensu, No 4357, C A S, 
X 0.5 Fig 79 Posterior view of right exoccipital 
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with the pterygoid on die outer wall of the pterygoid fotta. 
The broad upper portion is likewise sutured with die ptery- 
goid The curvature of the anterior of temporal margin 
of the squamosal is most pronounced in front of die glenoid 
region and corresponds in this respect to the skull of Pleno- 
cetopsts tnegalophysum Behind the falciform process there 
is a distinct emargmation for lodging the anterior process of 
the periotic The glenoid articular surface is rather wide and 
is concave antero-postenorly Behind this broad and rather 


Measurements of Skulls (in millimeters) 



No 4355 

C A S 

No 43*7, 
CAS 

Greatest breadth of skull across zygomatu protissts 
estimated 

636 0 


Distance across skull between outside maigms of 
exoccipitals, estimated 

430 0 


Vertical height of skull (basi sphenoid to aptx uf 
supraoccipital) 

185 0 


Apex of supraoccipital shield to extero inferior angle 
of exoccipital 

335 + 


Outside margin of extremity of zygomatic process 
to apex of supraoccipital shield 

362 0 


Antero-inf error margin of foramen magnum to apex 
of supraoccipital shield 

273 0 


Antero-mferior margin of foramen magnum to notch 
between frontals at base of nasals 

360 0 


Least breadth of cranium between temporal fossa? 

162 0 


Breadth of foramen magnum 


57 0 

Greatest distance between outer margins of occipital 
condyles 


161 5 

Greatest vertical diameter of nght condyle 

103 0 

94 0 

Distance from antero-mfenor margin of foramen 
mqgnum to anterior margin of basisphenoid 

200 0 

202 0 

Greatest distance across basioccipital between out* 
side margins of lateral protuberances 

123 0 

148 0 

Greatest depth of vomenne trough at anterior end 
of presphenoid 


127 5 

Distance between tip of postglenoid process and tip 
of zygomatic process of nght squamosal 

199 5 l 

228 5' 

Apex of supraoccipital shield to notch between fron- 
tals at base of nasals 

115 0 
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robust postglenoid process is a wide shallow channel for the 
external auditory meatus which commences at the postero- 
internal angle of the squamosal and curves outward The 
apophysis 01 posterior process of the periotic is wedged in 
between the posterior face of the squamosal and the flattened 
exoccipital The narrowing of the inferior edge of the ex* 
occipital resulted in a corresponding decrease m the area avail- 
able for the attachment of neck muscles The posterior or 
lacerated foramen is continuous externally with the tympano- 
penotic recess and is continued backward across the exoccipital 
as a broad groove between the poorly defined paroccipital 
process and the corresponding lateral protuberance of the 
basioccipital 


Periotic 

The periotic of this cetothere exhibits a surprisingly close 
resemblance to those of the St. Marys Plestocetopsts megalo- 
physum (Cope), and the Scaldisian (middle Pliocene) 
Balamila balanopsts 44 The periotics of these fossil whales 
exhibit the same side to side compression of the anterior 
process, but the periotic of Balanula balanopsts is distin- 
guished by its larger size, by die greater antero-postenof 
diameter of the pars cochlearts and a larger cerebral orifice for 
the aqueduct of the cochlea The bullae of both of these fossil 
whales are compressed from side to side and have a median 
longitudinal ventral ridge It would probably be difficult, if 
not impossible today, to explain the association of the periotic 
figured by Van Beneden with the other skeletal remains of 
Balcenula balanopsts This right periotic lacks the posterior 
process, but the body is not much larger than that of die 
Temblor cetothere As a whole this Belgian periotic is quite 
unlike any known member of the family Balaenidae and the 
writer is inclined to suspect that it does not belong to balanop- 
sts In so far as it is possible to make comparisons with the 
periotic of Plestocetopsts tnegalophysunt, it is practically iden- 
tical with that of the Temblor cetothere 

In the Antwerp Basin during the Miocene and early Plio- 
cene there were at least three other species of fossil whales 

"T J Vm Bcntden, Ana Km Roy d’Htat Rustam, rol 4, pi 3, fi*. 
» 36 , 167 *. 
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Incomplete right periotic of Tiphyocetui Umbloretuts, No 4353, CAS, 
X 10 Fig SO Cerebral view Fig 81 Inferior view 


with penotics similar to those of the Temblor cetothere, but 
the bullae referred to these species are quite different The 
periotic of the Diestian (lower Pliocene) " Idiocetus ” longt- 
frons “ has a posterior process that closely resembles the cor- 
responding process of the Temblor periotic, and the relative 
size and position of the aqueducts of the cochlea and vestibule 
also agree, but a comparison of the cerebral views shows that 
the body of the former is deeper and more rounded, the 
anterior process is shorter, and there are differences in the 
relative positions of the entrance to the aquceductus Folloptt 
and the internal acoustic meatus It is desirable to point out 

N P J Vtn Ben«dcti, op csl.pt 5, vol 13, 1886, pi 67, figs. 2 f 3, 4 
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here that the periotic of the genotype, Idiocctus gtttcetardmit * 
which belongs to the Astian (middle Pliocene) fauna of Italy, 
is so unlike the Belgian species that one might infer that the 
periotic of the latter either is erroneously associated with die 
other skeletal remains or else the generic allocation is incor- 
rect The periotic of the Diestian Amphtcetus later* 1 has an 
exceedingly long and slender posterior process, a rather large 
pars cochlearis, and the cerebral orifice of die aquceductus 
vesttbuh opens into a groove The periotic of the Diestien 
(lower Pliocene) Plestocetopsts hupschti ** has a much larger 
body, the outline of the combined anterior process and the 
body being distinctly triangular, and the cerebral orifice of the 
aquceductus cochlea is larger, but the posterior process is not 
unlike that of the Temblor cetothere The periotic (figs 80, 
81 ) of the Temblor cetothere possesses features which allocate 
the species in the group of small whalebone whales allied to 
Plestocetopsts hupschtt The limits and diagnostic criteria for 
this group are rather indefinite at present and are likely to 
remain so until all known material is critically studied It is 
unfortunate that so little attention was given to accurate 
methods of curatorial procedure at the tune the specimens 
from the basin were passing through the hands of Du Bus, 
Van Beneden, their artists, and assistants 

Portions of four periotics belonging to at least three dif- 
ferent individuals are the basis for the following diognosis 
The posterior process (fig 75) is elongate, attenuated at both 
ends, and relatively narrow It is wedged between the ex- 
occipital and the squamosal, while the body and the pars 
cochlearis project into the large recess behind the pterygoid 
fossa The posterior pedicle of the bulla is fused with the 
posterior process on the proximal end of the ridge which fol- 
lows the anterior border Behind this ridge is the deep groove 
which marks the position of the facial nerve on its outward 
course The external denser portion or body of the periotic 
is compressed from side to side, and its depth is fully one- 
fourth greater than its width The external surface of the 
body is strongly convex and the internal surface is irregularly 


*0 Capellini, Baton* FouiU Toacane, III Idlocatua GatoctordulL Mem. R. 
Accad ScL Bologna, (6), 190S, vol 2, pi 1, flgi 2, 2, 4 

«P J Van Bcnodan, op tU, pt S, vol 13, 1888, pL 1. figa 1. 2, 3 
“P J Van Beneden, op ctt , pi 4. vol 9. 1*83, pi 21. fig*. 2 7 


January 30, 1931 
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excavated The external surfaces of the body and anterior 
process are relatively smooth on two of these periotics, but 
are strongly rugose on the third. The pars cochlearts is small 
and not quite twice as long as broad; the ventral surface is 
convex and the external surface rises almost vertically from 
the inner margin of the fenestra waits The internal outline 
of the pars cochlearts of the periotic here figured (fig 80), 
viewed from the ventral side, is more strongly arched than on 
a second periotic (No 11865, U S. N M ) The posterior 
face of the periotic is abruptly truncated above the circular 
fenestra rotunda The fenestra waits is partially encircled by 
a very narrow rim and is sunk below the level of the channel 
for the facial nerve A canna more distinct on one (No 
11865, U S N M ), than on another (No 4353, C A. S.) 
separates the channel for the facial nerve from the fenestra 
waits Small orifices of the semicircular canals can be seen 
at the bottom and on the outer wall of the vestibule On one 
of these periotics (No. 11865, U. S N. M.) there is a deep 
and narrow groove leading forward from the external run of 
the fenestra waits to the notch between the pars cochlearts and 
the anterior process This groove ts much less distinct on the 
periotic here figured and does not extend backward beyond the 
level of the anterior pedicle of the bulla The fossa for die 
stapedial muscle is broader than long and extends downward 
upon the internal face of the posterior process and die external 
face of the pars cochlearts 

Bordering on the external margin of the epitympanic orifice 
of the aqueeductus Falloptt (fig 81) is a large shallow con- 
cavity for lodging the head of the malleus The exact limits 
of this articular surface are not sharply defined and it appears 
to be continuous externally with the depression on the outer 
denser portion of the periotic In front of this facet is the 
base of the slender anterior pedicle which supports the bulla 
The fossa tncudts appears to have been destroyed on all of 
these periotics The anterior process is compressed from side 
to side and rather deep, the extremity is emarginate on the 
periotic here figured and is straight on the others. 

Some of the most important features of this periotic are 
found on the cerebral face Below the apex of die pars 
cochlearts is the internal accoustic meatus, at die bottom of 
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which is the spiral tract and a minute foramen singulars 
Because of its oblique position and the funnel-like shape of 
the meatus, the tractus spiralis forammosus is largely hidden 
from a cerebral view A high thick transverse crest separates 
the large entrance to the aqueduct of Fallopius from the more 
centrally placed internal acoustic meatus. Posterior to the 
meatus is the small orifice of the aqueduct of the cochlea and 
above the latter is the large deep fossa into which die aqueduct 
of the vestibule opens Between this fossa and the entrance 
to the aqueduct of Fallopius is a rather prominent projection 
A large excavation is present on the cerebral face of the body 
above the entrance to the aqueduct of Fallopius There is a 
broad deep groove on the posterior face, bordered on each 
side by distinct crests, which commences at the posterior mar- 
gin of the stapedial fossa and extends to the cerebral angle 
The smooth convex surface of the pars cochleans does not 
extend as far as the rim of the internal acoustic meatus and 
the irregular margin thus formed accentuates the jagged 
appearance of the cerebral face 


Measurements of Pertotics (tn millimeters) 



No. 11*65, 
U3NM 
Right 

No 4553, 
CAS 
Right 

No 4354, 
CAS 
Left 

No 4356, 
CIS 
Right 

Breadth of periotic at level of fenestra 
mobs (from external face above ex- 
cavation to internal face of pars 
cochleans) 

31 3 

31 2 


34 4 

Greatest dorso-ventral depth of periotic 
(from most inflated portion of tym- 
panic face of pars cochleans and ex- 
ternal excavation to most projecting 
point on cerebral face) 

, 28 4 

33 5 


28 0 

Distance between epitym panic orifice 
of oquaductus FaUopti and tip of an- 
terior process 

<*> 

50 0 

51 0 

40 5 


’Extremity of interior prooeM m imi n g. 
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Bulla 

The right tympanic bulla (fig. 75) attached to the skull is 
complete, and is characterized by the narrowness of the pos- 
terior end The involuted portion of the bulla is depressed 
below the level of the overarching, thm, outer lip and decreases 
in thickness anteriorly The dorsal surface of the involucrum 
is transversely creased and exhibits the usual convex undu- 
lation 

The anterior pedicle is rather slender, and the posterior 
pedicle in cross section would appear “V”-shaped, with the 
apex behind A narrow groove separates the posterior conical 
apophysis from the sigmoid process, and, in front of the latter, 
the thin outer lip is traversed in a vertical direction by a rather 
broad groove The ventral profile shows that the bulla is 
depressed mesially. The ventral and external faces of the 
bulla form a continuous curved surface, but a fairly sharp 
angular crest separates the ventral and internal faces The 
posterior end of the bulla is strongly attenuated In contrast 
to the bulla of Plesiocetopsis megalophysum, where the 
eustachian angle corresponds to the antero-mternal angle, the 
eustachian angle of the bulla of the Temblor cetothere is 
placed mesially on the anterior border The greatest length of 
this bulla is 87 8 mm., and that of the bulla of Plesiocetopsis 
megalophysum is 94 mm The bulla of the Calvert Miocene 
cetothere is considerably smaller, measuring less than 65 mm 
in length The greatest width of the Temblor bulla is 48 7 
mm and its depth at the level of the posterior apophysis is 
52 mm 


Scapula 

It is not improbable that the differences observed in the four 
incomplete scapulae (Nos 4373, 4374, 4375, and 4443, 
CAS) referred to this species are due to individual vari- 
ation One (No 4373, C A S ) of these is sufficiently com- 
plete to show the size and proportions of its component parts. 
The fan shaped blade (fig 85) is rather high, with a regularly 
convex vertebral margin and an essentially straight posterior 
margin above the neck The prescapular fossa is certainly 
very much reduced and may have been limited to the rather 
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82 83 


Cervical vertebra of (?) Ttphyocttus temblor ensis, No 4400, CAS, 
about X 05 Fig 82 Posterior view Fig 83 Lateral view 



Scapula of Ttphyoeetus temblor ensts, X 05 Fig 84 Distal view ot 
right scapula, No 4375, CAS Fig 85 Externa! view of 
left scapula, No 4373, CAS 
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broad anterior face The young of some species of recent fin- 
back whales have a scapula shaped like this fossil one, but in 
older individuals the vertebral margin is much less convex 
The base of the acromion process is quite broad, but its length 
is uncertain On this scapula most of the coracoid process is 
missing, but on one of the others (No. 4375, C A. S ) the 
basal half of the long attenuated coracoid process, which arises 
close to the margin of the glenoid cavity is retained, and it is 
directed obliquely inward and downward The glenoid articu- 
lar surface (fig. 84) on one of these scapulae (No 4375, 
C A S.) is considerably expanded, the maximum diameters m 
the two directions being 101 mm and 80 mm The glenoid 
surface of the best preserved scapula measures 98 mm and 
66 mm The greatest depth of the left scapula (No 4373, 
C A S ) is about 240 mm , and the greatest width is esti- 
mated to be about 330 mm It is difficult to make proper 
allowances for age without having a large senes for com- 
parison, and, for the present, all four of these scapulae may be 
referred tentatively to this species 

Fore Limb 

The remaining parts of the fore limbs of the Temblor ceto- 
there are not readily distinguishable from those of a number 
of Pliocene and Miocene cetotheres found elsewhere In case 
of living whalebone whales, age differences are reflected m the 
bones of the fore limb, and limb bones without definite data 
are allocated correctly only with considerable difficulty A 
corresponding amount of age and individual variation may be 
expected in these fossil cetotheres The forearm of the 
Temblor cetothere is considerably longer than the humerus, 
and the ulna is longer than the radius No carpal bones were 
noted, but a number of phalanges of various sizes which 
belong either to this species or to one of the other cetotheres 
hereinafter described were sorted out for comparison The 
largest of these phalanges (No 4390, CAS) has a maxi- 
mum length of 81 mm and a width of 56 mm The smallest 
(No 4393, CAS) measures 57 5 mm. by 42 5 mm. There 
is nothing peculiar about any of these phalanges as they are 
all expanded transversely at their extremities and flattened m 
a dorso-plantar direction 
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Humerus 

The general shape of the humerus of this cetothere is quite 
9inular to the right humerus referred by Van Beneden 4 * to 
Amphicetus rotundus. The head and tuberosities on the proxi- 
mal end of the left humerus (No 4376, CAS) are eroded 
away, but the right humerus (No. 4378) is fairly well pre- 
served, with the exception of the greater tuberosity The 
humerus of this cetothere has a large globular head and 
a prominent greater tuberosity, but the lesser tuber- 
osity is not as distinct as on a Calvert Miocene cetothere 
humerus The large head is not set off from the shaft bv a 
well marked neck, and the groove between it and the greater 
tuberosity is rather broad Below this grove on the outer 
face of the humerus is a shallow and slightly roughened area 
for the infraspinatus muscle The lower portion of the shaft 
is rather broad and is flattened in an extero-mtemal direction 
The distal end is divided into two articular surfaces divided 
by a median crest The upper surfaces of the radius and ulna 
are applied to these facets The posterior profile of the 
humerus is strongly convex A low protuberance on the 
antero-external angle of the shaft below the greater tuberosity 
modifies the anterior profile The humerus of the Calvert 
Miocene cetothere has a large elongated fossa on the posterior 
face of the shaft about 18 mm above the ulna face, but the 
Temblor humeri lack this fossa It is possible that this fossa 
may mark the origin of one of the divisions of the triceps 
muscle, possibly the short head 


rrornfa of Humeri (in mtUmeieri) 



No 4376. 
CAS 

Left 

No 4J7S 
CAS 
Right 

Greatest length 

208 + 

243 8 

Extero-intero&l diameter of distal end 

60 S 

61 0 

Anteroposterior diameter of distal end 

104 0 

m 5 

Greatest diameter of head 


96 0 


•P J Vm Bentdcit, Ann Uus Roy d'HUt Not Belfiqw. vol 13, 1M6. pi 
17. fis*. 4 5 
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Radius 

The left radius (fig 86) referred to this cetothere lacks the 
distal extremity As is usual with these cetaceans, it has a 
rather simple form, and its curvature conforms to that of the 
shaft of the ulna The shaft of the radius averages wider 
than that of the ulna The external and internal surfaces of 
the shaft are convex, forming crest-like anterior and posterior 
margins The maximum antero-postenor diameter of the 
shaft is 69 5 mm and the maximum extero-intemal diameter 
is 41 5 mm The facet (fig 87) on the proximal end for 
articulation with the humerus is flattened There is also a 
well defined ulnar facet 




Incomplete left radiui of Ttphyoettus iemblorttuu, No 4438, C A. S, 
X 05 Fig 86. Internal view of ehaft. Fig 87 Proximal 
view 
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Ulna 

The proximal end of a right ulna (No 4388, CAS), and 
the proximal and distal ends of a left ulna (No 4436, 
C. A S ) are ascribed to this species Their articular surfaces 
and proportions agree with the humeri described above In 
general proportions, the shaft of the ulna (fig 88) is not quite 
as slender as that of Heterocetus aMnts *° Both of these ceto- 
theres have a well developed olecranon process projecting back- 
ward from the shaft of the ulna The lower portion of the 
greater sigmoid cavity is considerably broader than the upper, 
and the articular surface of the former extends over upon the 
external face The facet for the radius is broad and rather 
deep The distal end of the shaft is expanded m an antero- 
posterior direction and flattened from side to side The total 
length of the ulna when complete is estimated to be about 375 



88 


Fig 88 Internal view of right ulna of Ttpkyoceliu Itmblorensu, No 
4988, C A S, X 05 

“P J Van Bmdu, Ann Mm Boy <fHI« N«U Belafe*. vol 11, ISM, pi. 
24, fm » 
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mm , the greatest diameter of the distal end is 87 mm , and 
the maximum extero-internal diameter of Hie lower portion of 
the greater sigmoid cavity is 46 S mm 

Sternum 

In view of the extraordinary variation which may be 
observed in sterna of recent whalebone whales, one should not 
attribute much importance to differences m general shape of 
these bones True* 1 has figured 25 sterna of BaUenoptera 
phvsalux, many of which have quite unusual shapes One or 
two bear a general resemblance to the sternum referred 
to the Temblor cetothere, particularly True’s text figure 
14 The sternum (No 4442, C A S ) of the Temblor 
cetothere is wider than long, with rather broad posterior arm 
or stem The right wing of the broad antenor portion was 
broken off and no contact can be found between two pieces 
included m the collection Nevertheless this sternum appears 
to have had the anterior border entire, with a medial vacuity 
or perforation below it, and with the wings scarcely differen- 
tiated The greatest length of this sternum is 178 mm , the 
greatest width (estimated), 225 mm : and the maximum trans- 
verse diameter of the stem, 66 mm 

9 Penpolocetuft vexillffer** Kellogg, new genus and species 

Holotype No. 4370, Mus Calif Acad Sci from Sharktooth 
Hill, Kern County, Calif.; Temblor, Miocene, Charles Mor- 
rice, Coll , 1924 Consists of the squamosal region on the 
right side, the corresponding portion of exoccipital, periotic 
and bulla, right occipital condyle, and a portion of basioc- 
cipital 

Referred, specimens No 4358, right humerus , Nos 4387, 
4389, CAS, proximal end distal ends of left ulnae 

Skull 

The cranial fragments show that this cetothere had a con- 
siderably larger skull than Tiphyocetus temblor ensis. The 

n F W True, The whalebone whale* of the weetern North Atlantic Smithnon 
Contrlh. to Knowledge, vol 33, jrabl 1414, 1904, pp 140*141, text Ago. 0*33 

k, n«pivohei, a patrol, jnyroi, whale 
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external margin of the extremity of die exoocipit&l is rounded 
and relatively thin The ventral surface of this bone behind • 
the cochlear portion of the periotic is rather thick, affording ,a 
considerable surface for muscle attachment The combined 
zygomatic and postglenoid portions of the squamosal are pro- 
duced much farther outward beyond the extremity of the 
exoccipital than in Ttpkyocetus temblorensis Unfortunately 
the ventro-external angle of the postglenoid process and the 
extremity of the zygomatic process are missing, but the gen- 
eral shape is quite similar to that of Ttpkyocetus, On the 
other hand, the ventral surface of the squamosal between the 
level of the bulla and the postglenoid process is very strongly 
convex, in contrast to the corresponding concave surface on 
the Ttpkyocetus skull, and the curvature of the temporal mar- 
gin of Penpolocetus is decidedly more convex. It would 
appear from the material at hand that this skull had a nar- 
rower temporal fossa than exhibited by Ttpkyocetus 
Viewed from behind, the curvature of the posterior maigtn 
of the squamosal is similar to that of Ttpkyocetus, but the 
lambdoid crest rises more abruptly and the braincase swells 
out more noticeably above the level of the anterior process of 
the periotic The right condyle is rather large, concave from 
end to end and from side to side, but is not borne on a distinct 
neck It measures 107 5 mm in length and has a maximum 
width of 59 mm The inferior end is bluntly rounded and the 
superior end is pointed It attains its maximum width at a 
point about half way between the middle and the superior end 
Only a portion of the lateral protuberance on the right side of 
the basioccipital is preserved, but it is enough to show that it 
was relatively large 


Pkriotic 

The ventral portion of the cochlear region of the right peri- 
otic, including the area occupied by the fenestra rotunda and 
aqueduct of the cochlea, is missing, but otherwise this bone is 
quite complete. The long posterior process with the expanded 
extremity is wedged as usual between the exoccipital and the 
squamosal. The body of the periotic is characterized chiefly 
by the large, swollen, anterior process which gives a charac- 
teristic shape to the whole bone The foramen ovale and 
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epitympamc orifice of the aquaductus FalbpU are located at 
about die same level, and the groove for the passage of the 
facial nerve posteriorly is limited to the internal surface of the 
posterior process 

The large stapedial fossa is deep, sub-elliptical m outline, 
and is shut off from the broad and rather deep transverse 
trough on the posterior face of the periotic by a thin raised 
margin The spiral tract and the entrance to the aqueduct of 
Fallopius are placed within a common ovoidal meatus, and the 
transverse bony crest which separates the aqueeductus Fallopti 
from the fossa occupied by the spiral tract does not rise half 
way to the level of the cerebral rim of the internal acoustic 
meatus The foramen stngulare is placed at the bottom and 
within the fossa occupied by the tractus spiralis formtnosus 
The spiral tract is strongly coiled and ends in a distinct fora- 
men centrale There appears to be a distinct area vestibularis 
inferior The surface in the area occupied by the fossa for 
lodging the head of the malleus is very rugose and the mar- 
gins of this fossa are very poorly defined The fossa mcudis 
consists of a small irregular concavity located on a thin, 
inwardly projecting ledge The large swollen anterior process 
differs from that of Tiphyocetus, not only in its large size, but 
also m that it is turned inward almost at right angles to the 
body of the periotic, and its direction is parallel to that of (he 
anterior process 


Bulla 

The left tympanic bulla associated with the cranial frag- 
ments appears rather small for so large a skull and may not 
have belonged to this species The heavy involucrum is 
creased transversely, concavo-convex from the rear forward, 
and gradually decreases m thickness anterior to the level of the 
sigmoid process The tympanic cavity which is bounded by 
the thin over-arching outer lip is rather narrow posteriorly, 
but widens at the level of the anterior pedicle, and then 
diminishes as it approaches the eustachian angle 
The involucrum and the outer lip contribute the two sides 
of the V-shaped posterior process The posterior apophysis is 
small and blunt, and is separated from the sigmoid process by 
a short crease The sigmoid process is missing. Between the 
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sigmoid process and the anterior pedicle the outer lip of the 
bulla is deeply grooved Viewed from the external side, the 
ventral profile is slightly convex, and gradually merges with 
the strongly convex posterior profile There is a distinct angle 
between the anterior and ventral profiles The smooth convex 
ventral surface of the bulla passes into the internal and exter- 
nal surfaces without any perceptible change in curvature, 
although an irregular crease marks the ventral limits of the 
mvolucrum A fairly distinct longitudinal crest traverses the 
ventral surface at the anterior end , the posterior end is some- 
what flattened The greatest length of this bulla is 89 3 mm ; 
greatest width, 45 5 mm ; greatest depth at level of posterior 
apophysis, 60 mm ; and the width of mvolucrum at level of 
anterior margin of posterior process is 40 mm 

Humerus 

This right humerus (fig 89) is very well preserved and is 
somewhat larger than those referred to Ttphyocetus tem- 
blorensts The large globular head is set off from the shaft 
by a distinct neck and on the external face is separated from 
the greater tuberosity by a broad groove A large, rounded 
protuberance placed niesially on the proximal end of the 
humerus is identified as the lesser tuberosity The small 
rugose area, which marks the origin of one of the divisions of 
the triceps muscle — possibly the short head — is placed near 
the posterior border of the outer face of the shaft and this 
area is nearer to the head than to the ulnar facet The facets 
on the distal end of the humerus which articulate with the 
radius and ulna are similar in shape to those on the humerus 
of Ttphyocetus, although the humerus of the latter has a some- 
what broader ulnar facet The measurements of the right 
humerus in millimeters are as follows greatest length, 274 5 , 
extero-internal diameter of distal end, 121 . antero-posterior 
diameter of distal end, 63 , and greatest diameter of head, 107 

Ulna 

Proximal and distal ends of somewhat larger left ulnae 
(Nos 4387, 4389, CAS) than those referred to Ttphyo- 
cetus tembloreusts may belong to this cetothere The ole- 
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Fragments of ulnse of (?) Pmpolocetus vexilltfer, X OS Fig 90 In* 
ternal view of proximal end of left ulna, No 4389, CAS 
Fig 91 Distal end of left ulna. No 4387, CAS 


cranon process (fig 90) is quite large, and the upper portion 
of the sigmoid cavity forms an obtuse angle with the lower 
horizontal articular surface The radial facet is rather deep 
and is convex from side to side The external face of the 
shaft is convex and the internal flattened Most of the distal 
expansion (fig 91) is due to the enlargement of the posterior 
angle 

10 Panetobalssna (?) tecum Kellogg, new species 

Holotype. Left periotic, without posterior process, No 
4371, Mus Calif. Acad Sci from Sharktooth Hill, Kern 
County, California; Temblor, Miocene; Charles Momce, 
Coll , 1924 
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Referred specimens Posterior process of left periotic, No 
4579, CAS, and incomplete bramcase, No 4372, C A. S 
A badly eroded and damaged braincase is referred to this 
species The general aspect of the cranium is similar to that 
of Panetobalcena palmcrt, but it is slightly larger than the 
latter The entire supraoccipital shield, with the exception of 
the apex, is destroyed The right exoccipital is preserved 
The right postglenoid process is complete though the zygo- 
matic process is missing Although both condyles are imper- 
fect, the right is more nearly complete than the left The 
small lateral descending processes of the basioccipital are 
knob-like The precise conformation of this skull is unknown 

Periotic 

Aside from having a much narrower groove or dorso- 
ventral excavation on the posterior face above the stapedial 
fossa, this periotic differs from Ttphyocetus temblorensts in 
having the cerebral face noticeably flattened, a somewhat dif- 
ferent profile of the pars cochleans, when viewed from the 
cerebral side, and a considerably shorter anterior process In 
these respects it approaches the periotic of Panetobalcena 
potmen** and until the skull of securts is found, it is tentatively 
allocated to the genus Panetobalcena 
When contrasted with the penotics of Ttphyocetus tern- 
blorensis, the left periotic of securts is seen to have a much 
thicker body and anterior process, and a more convex external 
surface In the region of the anterior pedicle of the bulla, the 
extero-infenor margin of the anterior process is produced 
outward, forming a crest which projects beyond the external 
face In these respects this periotic (fig 93) bears a striking 
resemblance to those of Panetobalcena The pars cochleans is 
larger than in Ttphyocetus, but it is not so strongly inflated m 
the region of the fenestra rotunda as in the latter The fenes- 
tra rotunda is large and produces a well marked indentation 
on the posterior profile The large elliptical fenestra ovalts 
is encircled by a narrow rim, which is set off from the sta- 
pedial fossa and the channel for the facial nerve by a rather 
broad osseous crest The rim of the fenestra ovalts is not 
sunk below the level of the channel for the facial nerve as on 

“ R Kelloff, Proe U S Kat Uni , vol 4], pabt MSI, 1*25. K> 9 11, pi 3 
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Fig 92. Cerebral view of incomplete left periotic of Partetobalmna (?) 
securis, No 4371, (C A. S), X 10 



93 


Fig 93. Inferior view of incomplete left penotic of PtfMtobalRna (?) 
s*c*ru, No 4371, (C A S ), X 1-0 


Jaanirr 10, 1931 
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Fig 94 Posterior process of left penotic of PanetobaUma (t) seams. 
No 4579, (CAS) 

the periotic of Ttphyocetus, and the interval between the inter- 
nal face of the pars cochlearis and the fossa tncudts is some- 
what wider Small orifices for the superior and posterior 
semicircular canals are located at the bottom and on the outer 
wall of the vestibule. A break, which fortunately passed 
through the vestibule, enabled the writer to trace the course of 
the semicircular canals and it was observed that they did not 
differ from those of recent whales. One structure was exposed 
which was heretofore unknown to the writer Within the 
substance of the body of the periotic and posterior to the 
vestibule is a blind aqueduct, which communicates with the 
portion of the pars cochlearts traversed by the cochlear duct, 
and, because of its position with reference to the penotic 
astern and the semicircular canals, it is considered to house 
the sacculus endolymphaHcus. This duct was not found in 
the penotics of the recent Berardius and Turstops, or in sev- 
eral species of fossil porpoises It may possibly be present, 
however, m recent whalebone whales, but the wnter did not 
have penotics of these whales which could be sectioned to 
determine the point The fossa for lodging the head of the 
malleus is placed in front of the epi tympanic orifice of the 
aqueduct of Fallopius between the pars cochlearts and the 
anterior process, and not wholly on the anterior procesa as in 
Ttphyocetus 
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The channel for the facial nerve (fig 93), which curves 
backward from the epitvmpanic orifice of the aqueduct of 
Fallopius, is not set off from the fossa for the stapedial 
muscle by a carma and is largely concealed by the inwardly 
projecting border of the posterior process The fossa for the 
stapedial muscle is broad and quite deep, and terminates 
posteriorly at the emargination resulting from the development 
of a rather deep dorso-ventral groove on the posterior face 
Between the stapedial fossa and the fenestra rotunda, a sharp 
edged crest is developed on the posterior extension of the pars 
cochleans which contributes the internal face for the groove 
on the posterior surface The poorly defined fossa tncudts is 
placed opposite the epitympanic orifice of the aqueduct of Fal- 
lopius and at the apex of the excavation on the ventral surface 
of the outer denser portion of the periotic. The anterior 
process is foreshortened, and, in consequence of the curvature 
of the external face its extremity, is directed inward 

Although the arrangement and position of the various struc- 
tures on the cerebral face (fig 92) are approximately the 
same, the general appearance of this surface is quite unlike 
that of Tiphvocetus temblorensis, but it does correspond in all 
essential details with that of Panetobaleena The cerebral profile 
of the pars cochleans is quite characteristic, being oblique and 
nearly straight in front, convex internally, and with a median 
projection posteriorly The rim of the deep internal acoustic 
meatus is raised above the surrounding surface and is placed 
some distance away from the entrance to the aquaductus Fed- 
lopit This meatus is somewhat narrower at the bottom than 
at the rim At the bottom and on the dorsal wall of tins 
meatus is the rather large foramen sxngulare The spiral tract 
is short and strongly curved The groove or trough, which 
extends from the antenor rtm of the internal acoustic meatus 
to the entrance of the aqueduct of Fallopius, is a remnant of 
the former course of the aqueduct and shows that the facial 
nerve has shifted forward in consequence of the general flat- 
tening of the cerebral face, thereby shortening the aqueduct 
which passes through the substance of the periotic on the 
anterior border of the pars cochlearis Behind the rim of the 
internal acoustic meatus is the minute orifice of the aqueduct 
of the cochlea, and above it is an elongate fossa into which 
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the aqueduct of the vestibule formerly opened, but which m 
this particular panotic is entirely closed 
A posterior process of a left periotic (No, 4579, CAS), 
which bears a close resemblance to that of PanetobcActna 
palmeri , is referred to this species This short swollen process 
is somewhat flattened on its anterior face and strongly convex 
posteriorly 


Measurements of the Penottc 

Breadth of periotic at level of fenestra ovalts (from ex- 
ternal face above excavation to internal face of pars 

coehleons) .♦ * , - 47*3 mm 

Greatest dorso-ventra) depth of periotic (from most in- 
flated portion of tympanic face of pars cochleorts 
and external excavation to most projecting point on 
cerebral face) • 25 S mm 

Distance between cpitympanic orifice of the aquaductus 

Fdttoptt and tip of anterior process • 396 mm 


Suborder Odontoceti* Toothed Whales 

The discovery of the skull of the large physeterid, Aulo- 
physetcr worried, was one of the most important finds made 
by Mr Mornce in his excavations on Sharktooth Hill This 
physeterid may have been fairly numerous in the Temblor 
seas, for periotic bones of at least nine individuals were found 
by the collector The finding of a single penotic bone that 
apparently belongs to some squalodont is another interesting 
but not unexpected discovery Prior to the field work carried 
on by Mr Mornce, remains of squalodonts were unknown in 
the North Pacific region, although their occurrence in Tertiary 
formations of New Zealand, Australia, and Tasmania has been 
known for many years This find, if confirmed by the dis- 
covery of a determinable skull, will extend the geographic 
range of squalodonts to include most of the Miocene seas 
Numerous discoveries in the north and south Atlantic regions 
bear witness to their presence elsewhere in the Miocene period 

Quite a variety of smaller porpoises frequented the Temblor 
seas in association with the archaic whalebone whales and the 
somewhat larger sperm whale The cranial peculiarities of 
these porpoises are as yet unknown to us On die basis of the 
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penotic bones it has been possible to distinguish at least nine 
species of porpoises Vertebra and limb bones of some of 
these are included in the collection, but their relation to any 
particular porpoise is too uncertain to warrant any specific 
allocation. The apparent absence of the long-snouted por- 
poises, which are so characteristic of the Miocene formations 
in the Atlantic region, is quite puzzling None of these pen- 
otics agree with those of the long-snouted porpoises, Euriuno - 
delphts and Cyrtodelphxs At least one, Eurhtnodelphts 
pactficus ,** of die long-snouted porpoises has been recognized 
by Matsumoto in the Miocene Shnya formation of Japan 
Their occurrence in the Temblor fauna is to be expected The 
penotics hereinafter described are types commonly associated 
with skulls of short-snouted porpoises 


Humerus 

Six humeri of odontocetes were found in the collection, but 
it is obviously impossible to allocate any of them to any par- 
ticular porpoise hereinafter described They form a part of 
our record of the Temblor pelagic fauna and are worthy of 
mention 



M 

Pig- 95 External or lateral view of large left humerus of an odonto- 
cete, No 4361, C A. S X 05 


“H. Matnusoto, Set. Report* TShoku Imp Unto, eer 2, GcaL, toI 10, no. 1, 
IMS, Pt>. 21-21, S» 2, Pi 9, See, M. 
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The largest (fig 95) of these humeri is about the suae sue 
as that of Eurhmodelphis bout. This humerus is da m aged, 
with portions of the anterior and posterior surfaces of the 
distal end missing, and with the inner surface of the tuberosity 
eroded. The broadly oval head is not set off from the shaft by 
a distinct neck The mfraspinous fossa of the humerus is 
rather broad Below this fossa is a well marked swelling 



M IT 


Right humerus of an odontocete, No 4363, C A S, X OS Pig 96 
Interna! or medial view Fig 9 7 External or lateral view 

A somewhat stnallei right humerus (figs 96-97) possesses 
a peculiar process on the posterior angle of the distal 
extremity This process seems to be the proximal end of the 
olecranon process which has fused with the humerus When 
viewed from the front, the internal face curves from the distal 
end to the tuberosity but the external face is nearly straight 
The large deep mfraspinous fossa is placed below the head and 
on the anterior half of the shaft The circular head does not 
have a distinct neck and is placed at about the same level as the 
tuberosity There is a conspicuous indentation on the anterior 
border of the distal end of the shaft and a transverse crest 
separates the trochlea for the radius from that for the ulna 
The process on the posterior angle of the distal end is rather 
thin and is set off from the trochlea for the ulna by a narrow 
groove In the region of the insertion of the masto- 
humeralis and the origin of the triceps muscles on the proxi- 
mal end of the shaft are two small prominences 

The third humerus (figs 98-99) has a somewhat stouter 
shaft than the preceding The circular head is placed con- 
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Right humerus of an odontocete No 436% C A S, X 05 Pig 99 
External or lateral view Fig 99. Internal or medial view 

siderably below the level of the tuberosity and projects very 
little beyond the shaft On the anterior border of the head is a 
rather broad groove that extends inward to the tuberosity 
The deep infraspinous fossa conies in contact with the inferior 
margin of the head and is placed near the center of the shaft 
The swelling on the anterior face of the shaft above the distal 
end presumably marks the insertion of the deltoid muscle The 
trochlea for the radius and that for the ulna are separated by 
a complete mesial transverse crest 



too 

Fig 100 External or lateral view of left humenis of an odontocete 
No 43H C A S, X OS. 

The upper end of the shaft of this left humerus (fig 100) 
is eroded The head is slightly lower than the tuberosity and 
there is no distinct neck Furthermore, the deep lnfraspindbs 
fossa does not meet the lower margin of the head as on die 
humerus just described, but it does have a prominent swelling 
on die anterior face The transverse crest separating die 
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trochlea for the radius from that for the ulna is not complete 
The curvature of the outer and inner surfaces of the shaft are 
similar to that of die third humerus. 

There are, in addition, two slender badly worn humeri of 
some small odontocete These humeri have a shallow mfra- 
spmous fossa and a low transverse crest separating the trochlea 
for the radius from that for the ulna The ulna trochlea 
extends upward upon the posterior face of the distal 
extremity 


Measurements of Humeri (*n millimeters) 



No 4361 , 
CAS 
Left 

No 4362, 
C A 6 
Right 

No 4363, 
CAS 
Left 

wr 

Right 

Greatest length (greater tuberosity to 
distal margin) 

103 0 

65 5 

72 5 

66 0 

Extern-internal diameter of shaft at 
level of lower margin of infraapmoua 

fossa 

31 5 

20 0 

20 5 

19 $ 

Antero posterior diameter of distal end 
of shaft 


33 7 

40 0 

32 5 

Extero-mtemal diameter of proximal 
end of humerus 

55 + 

40 0 

42 8 

41 5 


Ulna 

Two fairly complete ulnae and the proximal ends of four 
others are referred to odontocetes All of these ulnae are 
smaller and shorter than those of cetotheres 
The largest (fig 101) of these ulnae is short, broad, and 
compressed It is quite broad at the distal end and is nar- 
rowest below the facet for articulation with the radius From 
its free posterior border, near the proximal end, rises the com- 
pressed olecranon process which unfortunately is largely 
destroyed The sigmoid cavity for the humerus is slightly 
ctlrved and its surface is eroded This ulna belongs to a 
rather large odontocete, while all of the periotic bones herein- 
after described are unquestionably those of porpoises of small 
and medium size Judging from its shape, it would appear 
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Fi* 101 Internal or medial view of large right ulna of an odontocete. 
No 4365, C A S, X 05 



Fit 102. Internal or medial view of right ulna of an odontocete. No. 
4306, C A. S, X 0.5. 
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that this ulna might possibly belong to a young individual of 
Aulophyseter morrtcet 

The ulna here figured (fig. 102) has a rather slender shaft 
It is compressed from side to side and is expanded at die distal 
end It is considerably larger than the same bone of the recent 
Tur stops tiuncatus The facet for articulation with the head 
of the radius projects considerably beyond the anterior face of 
the shaft The proximal end of the thm, compressed ole- 
cranon process is missing With the exception of the proximal 
border, the sigmoid cavity for articulation with the humerus is 
nearly straight 



Fig 103 External or lateral view o! left ulna, of an odontocete No 
4437, C A S, X 0.S 

The proximal end of a left ulna (fig. 103) of about the 
same proportions as that of Squalodon has a fairly complete 
olecranon process The shaft is convex externally and flat 
internally Tt lacks a distinct fact for articulation with the 
radius and the broad sigmoid cavity is subvertical on its 
pioximal third This ulna is tentatively referred to Squalodon 
errabundus 

This ulna (fig 104) lacks the distal end of the shaft In 
size it corresponds rather closely with that of the recent 
Turstops truncatus It differs from the latter, however, in 
having a less flattened shaft and m the entire absence of a 
groove on the internal face below the sigmoid cavity The 
olecranon process is rather narrow and ends in a proximal 
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Fig 104 External or lateral view of left ulna of an odontocete No 
4308, C A S, X 05 

pointed tip The sigmoid cavity is broad and strongly curved, 
with a side to side curvature It has a large facet for articula- 
tion with the radius 

A small left ulna (fig 105) likewise lacks the distal half of 
the shaft, but possesses the upper end of the olecranon process 
It differs from the following ulna (No 4367, C A S ) m 
having a trace of a groove on the internal face below the 
sigmoid cavity The facet for articulation with the radius is 



108 


Fif 105 External or lateral view of left ulna of email odontocete No 
4435, C A. S, X 05 

broad and quite rugose The stgmoid cavity is raised along 
the median line and the narrow proximal half is turned almost 
at right angles to the broad distal half The shaft is elliptical 
m cross section. 

The corresponding portion of another small left ulna Is 
characterized by having a narrower sigmoid cavity than the 
preceding, a greatly reduced olecranon process, a groove on the 
internal face below the radial facet, and a markedly flattened 
shaft. 
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The proximal end of another small left ulna (No 4367, 
CAS) corresponds fairly well m the curvature of the lower 
end of the olecranon process, in the curvature of the sigmoid 
cavity, and in the proportions of the shaft with the corre- 
sponding bone of Delphtnodon dtvtdum “ It is barely possi- 
ble that this ulna may belong to CEdotus mirus, the porpoise 
hereinafter described from a periotic bone, for the periotic 
resembles that of Delphtnodon dtvtdum in some respects 


Measurements of Vines (tn millimeters) 



No 4345, 
CAS 
Right 

'No 4344, 
CAS 
Right 

No 4437, 
CAS 
Left 

No 4368, 
CAS 
Left 

No 4435, 
C A. 8. 
Left 

No 4347, 
C A. a. 
Left 

Length, proximal end stg- 







ntotd cavity to distal 
end 

m 

116 0 





Breadth at proximal end 

62 + 

54 5 

69 0 

34 0 

26 0 

31 0 

Breadth at distal end 

Least antero-postenor di- 

81 7 

49 0 





ameter of shaft 

42 0 

25 7 

48 0 

200 

16 0 

18 5 

Length of olecranon 



58 4 

29 5+ 

23 + 



Phalanges 

Several flattened phalanges which probably belong to odon- 
tocetes were sorted out of the collection made by Mr Mornce 
Two of them have a distinctly hour-glass outline The 
largest of these (No 4394, C. A S.) measures 45 mm in 
length, 35 mm in width at the base, and the least diameter is 
19 mm The other phalanx (No 4567, C A S ) is 35 nun 
long and 26 5 mm wide at the base, A third phalanx (No. 
4564, C A S.) is very slightly constricted, and it measures 
55 mm in length and 31 mm in width at the base. The other 
phalanges are broken and worn, and present no special 
peculiarities 

i > ' — T 1 *’* ■ ! ' 

U V W Tine, Description pi a new foceil porpoiae pf the genua D*typimedpn 
from the Miocene formation of Maryland. JTourn Acad Nat ScL Philadelphia, (2), 
vol IS, 1912, p 184, pi 25, fig 4 
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Quite a number of odontocete vertebrae were collected by 
Mr Mornce, but most of them are imperfect The neural 
spines, transverse processes, and, in many cases, the neural 
arches as well are either damaged or missing 

One series of 15 vertebrae consists of two dorsals (Nos 
4495, 4496, CAS), one lumbar (No 4497, C A S ), and 
twelve caudals (Nos 4498 to 4509, CAS) These verte- 
brae are considerably smaller than the corresponding vertebrae 
of Priscodelphmus atropius, and the centra are relatively 
longer The dorsal vertebrae have the centra strongly con- 
stricted near the middle and the dorsal margins of both epi- 
physes are nearly straight The largest dorsal (No 4496, 
CAS) measures 56 mm m length and the height of the 
centrum posteriorly is 35 mm The lumbar vertebra (No 
4497, CAS) has broad transverse processes and an indis- 
tinct longitudinal keel on the inferior face It is 68 5 mm 
long and the height of the posterior face of the centrum is 
41 mm The five anterior caudals (Nos 4498 to 4502, C A 
S ) have the transverse processes pierced basally by a foramen 
Their neural canals are narrow and high, and progressively 
diminish in height Large descending processes for articula- 
tion with the chevron bones are developed on the inferior sur- 
face at the posterior end of the centrum The largest of these 
caudals (No 4499, CAS) measures 55 5 mm m length, 
and the greatest height of the centrum posteriorly is 40 5 mm 
Two smaller caudals (Nos 4503 and 4504, C. A S ) retain 
vestiges of the neural arches and possess a pair of longitudinal 
plate-like descending processes on the inferior surface of the 
centrum, but lack transverse processes Five terminal caudals 
(Nos 4505 to 4509, CAS), varying in length from 28.5 
mm to 25 5 mm , lack a neural canal The centrum of each 
of these caudals is pierced dorso-ventrally by paired verte- 
brarterial canals that open interiorly into a deep longitudinal 
groove 

Another series of five vertebrae (Nos. 4530, 4531, 4546, 
4532, 4533, CAS) have rather slender centra. This senes 
includes four lumbars and one caudal All of the lumbars 
have a prominent longitudinal inferior canna, on each aide of 
which is a broad diagonal groove that extends from the 
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middle of the centrum to the posterior basal angle of the 
transverse process Although none of these vertebrae has a 
colnplete neural arch, there is sufficient evidence to show that 
the neural canal was very narrow The neural arches and 
transverse processes approximate the anterior margins of the 
centra The single caudal vertebra (No 4533, CAS) has 
rather high neural arches, a low neural spine, and a very small 
neural canal The transverse processes are largely destroyed, 
but were pierced basally by a foramen The ventral surface of 
the centrum is eroded The largest lumbar (No 4546, C A 
S ) measures 58 2 mm in length 
Fifteen caudal vertebra (Nos 4510 to 4522, 4527, 4528, 
CAS) are thought to represent still another type of por- 
poise These caudals do not represent a continuous series and 
may have belonged to several individuals The largest caudal 
(No 4511, C A S) measures 59 mm in length and the 
smallest (No 4522, C A S ) 25 mm The larger caudals 
have their transverse processes pierced at the base by a fora- 
men They possess large descending processes for the 
chevrons and have narrow neural canals The caudals near 
the posterior end of the series have very low neural arches, 
the neural canal is nearly closed, and the neural spme is verv 
low With one exception, all of these caudals lack vestiges of 
the transverse processes These caudals possess a pair of 
longitudinal plate-like descending processes on the inferior sur- 
face of the centrum The three small terminal caudals (Nos 
4520 to 4522, CAS) have a pair of thick longitudinal 
ridges on the inferior surface of the centrum. 

Four badly eroded lumbar vertebra (Nos 4523 to 4526, 
CAS) differ from those heretofore described m having 
more robust centra, although the largest of these vertebrae 
hardly measured more than 65 mm in length when complete 
Among the remaining miscellaneous vertebrae are six which 
belong to a much smaller porpoise than any of those heretofore 
mentioned A small dorsal vertebra (No 4534, CAS), 
about 30 mm in length, has the centrum contncted mestally 
It lacks all of its processes A posterior dorsal (No 4539, 
CAS) referred to the same porpoise is likewise incomplete 
It measures 43 5 mm in length On the four lumbars (Nos. 
4538, 4537, 4536, and 4540, CAS), the longitudinal 
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inferior carma progressively increases in depth. The length 
of the largest No 4538, C A S ) of these lumbars is 48 mm. 
and the smallest (No 4540, C A S ) is 41 mm All of these 
vertebrae have rather slender centra 
A single small caudal vertebra (No 4541, CAS) has a 
high neural spine, small neural canal, and short transverse pro- 
cesses The centrum has deep concavities above and below the 
transverse processes It measures 35 5 mm in length, and the 
distance from the tip of the neural spine to the inferior surface 
of the centrum is 51 5 mm 

Fragments of an atlas (No 4543. CAS), two axes (Nos 
4544, 4545, CAS), and the centrum of a cervical vertebra 
(No 4542, C. A S ) belong to some small porpoise In addi- 
tion to the foregoing vertebrae, there is a rather large caudal 
vertebra (No 4S29, CAS) which indicates the presence of a 
porpoise of about the same proportions as Pnscodelphtnus 
atr optus 

Key to Periotic Bones of Porpoises From the Temblor 
Formation, Sharktooth Hill, Near 

B VKERSFIELD, CALIFORNIA 

1 Extremity of anterior process resembles the handle-end of a crutch 

when viewed from m front, between the fenestra waits and the 
deep concave fossa for the hpad of the malleus is a narrow cres- 
centnc excavation which commences near the epitympamc 
orifice of the aquaductus Falloptt and extends downward upon 
the external face of the pars cockkans , the large egg -like accessory 
ossicle is, firmly ankylosed to the \entral face of the anterior 
process, postcro-intemal angle of ventral facet on posterior 
process, when complete, reaches to the level of internal margin 
of stapedial fossa, cerebral face of outer denser yiortion of 
periotic nodular, greatest antero-postenor diameter of pars 
cochteans 20 mm or more Aulophyseter mortice t (p 361) 

Extremity of anterior process either pointed, rounded, or abruptly 
truncated, greatest antero-postenor diameter of pars cochleans 
less than 20 mm 2 

2 Extremity of anterior process (an tero -ventral angle) attenuated and 

pointed 3 

Extremity of anterior process rounded, or abruptly truncated and 
compressed from side to side 4 

3 No incisure on posterior face above and internal to stapedial fbsaa, 

anterior process swollen, entrance to aqueduct of Fallopius con- 
stricted; cerebral and external faces of outer denser portion of 
penotic form a continuous smooth convex surface, internal acous- 
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tk meatus cucurbttal in autlme, transverse diameter, excludi n g 
posterior process, 24*26 nun Sgmtbdo n errahundms (p. 373) 

A deep incisure on posterior face above and internal to stapedial fossa; 
apical portion of an tenor process on. ventral face grooved longi- 
tudinally to support outer Hp of bulla; groove for facial nerve 
sinks below level of external run of fenestra waits, entrance to 
aqueduct of Fallopius constricted, transverse diameter, excluding 
posterior process, less than 21 mm Lsohtkax kemensu (p 375) 

4 A subtnangular flattened or depressed area on cerebral face behind 

internal acoustic meatus, the apex of which is occupied by the 
fossa inclosing the cerebral orifice of the aqueduct of the vesti- 
bule, a pit is usually present on the posterior face above the 
stapedial fossa 5 

Not as in preceding, and with orifice of aqueduct of vestibule in 
closer proximity to nm of internal acoustic meatus 7 

5 Anterior process with longitudinal canna on cerebral face, groove for 

facial nerve does not sink below level of external nm of fenestra 
oeahs, posterior face of posterior process concave above ventral 
facet, a low crest is present on antero-external border of ventral 
face of pars cochleans opposite to the facet for the accessory 
ossicle 6 

Anterior process without longitudinal canna on cerebral face, pars 
cochleans strongly inflated poetenor to aqueduct of cochlea, a 
deep pit on posterior face above stapedial fossa, stapedial fossa 
bounded internally by a thm-edged crest, a well defined crest is 
present on antero-extemal border of ventral face of pars cochleans 
opposite to the facet for the accessory ossicle (Edohthas mtra (p. 378) 

6 Triangular depressed area behind internal acoustic meatus sharply 

defined, with apex produced beyond fossa inclosing cerebral 
onfice of aqueduct of vestibule Lamproklhax stmulans (p 38!) 
Triangular depressed area behind internal acoustic meatus less sharply 
defined and with apex not produced beyond fossa inclosing cere- 
bral orifice of aqueduct of vestibule LamproUthax annectent (p 383) 

7 Greatest diameter of pcnotic (tip of an tenor process to apex of ventral 

facet on poetenor process) more than 25 mm 8 

Greatest diameter of penotic (tip of an tenor process to apex of ventral 
facet on posterior process) leas than 25 mm , cerebral face of 
outer denser portion of penotic flattened; entrance to aquaductus 
Falloptt constncted, no pit is present on postenor face above 
stapedial fossa Nannebtkax gracths (p 386) 

8 Cerebral face of outer denser portion of penotic broad, distinctly 

flattened and depressed external to internal acoustic meatus 
and general plane of this surface forms a right angle with the 
external surface, a subcorneal swelling posterior to cerebral 
orifice of aqueduct of cochlea, no pit is present on postenor face 
above stapedial fossa, facial canal sinks below level of external 
nm ot fenestra ova Its PlatyUthax rokusta (p 388) 

Cerebral face of outer denser portion of penotic convex, with the 
outer two-thirds more or less flattened 


9 
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9. Outhne of internal face of anterior process as viewed from the cerebral 
ndc distinctly convex, postenor face of posterior process founded 
or flattened above ventral articular facet 10 

Outline of internal face of anterior process as viewed from the cerebral 
side nearly straight, a pit on postenor face above stapedial fossa, 
posterior face of posterior process excavated and concave above 
ventral articular facet Loxohtkax stnuosa (p, 300) 

10 Antero-extemal border of ventral face of pars cochkarts traversed fay 
a low crest, a pit or slit-hke depression is present on postenor 
face above stapedial fossa GrypoUtkax pavtda (p 396) 

Antero-extemal border of ventral face of pars cochkens smooth, 
without any trace of a crest, posterior face depressed above 
stapedial fossa, but no pit is present Grypohthax ebscura (p 393) 

Family PHYSETERID-® Sperm Whales 
1 1 Aulophyieter morricei Kellogg** 

Type specimen No 11230, Division of Vertebrate Paleon- 
tology, U S Nat Mus. The type consists of a skull m a fair 
state of preservation The supraorbital process of the left 
frontal and overlying maxilla, the left lachrymal and jugal, 
and the extremity of the rostrum are missing. Four enamel- 
crowned teeth and a right periotic were found near this skull 

Paratype Portions of the skull (No 11313, U S N M.) 
of a young whale or embryo were found about 20 feet from 
that of the adult 

Referred specimens Right periotic. No 10853, U S N 
M , right periotic, No 2794, CAS; right periotic, No 
2795, CAS, left periotic, No 2796, C. A S , right periotic, 
No 2797, CAS, right periotic. No 2798, CAS., left 
periotic, No 2799, CAS., right periotic, No 2800, CAS; 
right periotic, No 2801, C A S , ( ? ) mandibular teeth, Nos 
2802, 2803, 2804, 2805, 2806, 4575, 4576, CAS 

The skull (fig 106) is especially interesting, for it demon- 
strates that the reduction of the maxillary dentition had com- 
menced as early as the Middle Miocene The top of the skull 
has been adjusted to lodge a fat or spermaceti cushion, and, in 
correlation with this peculiar structure, the relative proportions 
and relations of the bones forming the dorsal surface have 

* It Ke l logg , Study of the ahull of i foaett aptrm whale from the Temblor 
Miocene of eoutbern Californio Publ 346, Carnegie Inet Washington, 1927, pp 
1 23, pi 1 9 


January 30, 1931 
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been altered to form a large supracranial basin. The dorsal 
cranial elements are markedly asymmetrical and die left nanal 
passage is much larger than the right 

Skull 

About four feet in length, distal constriction of lost rum 
coextensive with the shallow, closely approximated, alveolar 
grooves; no trace of distinct or vestigial alveoli for lodging 
teeth m the upper jaw , a large maxillary incisure and a smaller 
posterior maxillary foramen , more or less flattened, broad, pre- 
maxillanes forming the dorsal surface of median portion of 
rostrum and shallow supracranial basin, right premaxillary 
expanding behind nanal passages into a broad thin plate 
which is applied to upper surface of frontal and overlaps the 
maxillary along its internal margin, left premaxillary turned 
out of its course by enlargement of the corresponding nanal 
passage and apparently terminated near posterior margin of 
this passage, premaxillanes forming extremity of rostrum, 
maxillary relatively thick posterior to antorbital notch and 
forming lateral wall of supracranial basin , supracranial basin 
limited posteriorly by transverse crest of supraoccipital and 
continued laterally to elevated portion of maxillanes, post- 
nanal portion of right maxillary not meeting the left m the 
middle line, left nanal passage much larger than the right, 
tapering zygomatic processes placed rather far forward , short 
temporal fossa, parietal excluded from vertex of skull, two 
orifices for infraorbital system on ventral face of maxillary, 
lachrymal narrow, firmly lodged between maxillary and supra- 
orbital process of frontal, and fused with broad jugal which 
does not project much more than half way across orbit, 
palatine bones large, broad, and not projecting forward beyond 
anterior margins of anterior infraorbital orifices, pterygoids 
with large hamular processes , falcate processes of basioccipital 
projecting beyond level of condyles, a deep jugular incisure, 
alisphenoid thin, large, expanded horizontally, bounded 
anteriorly by supraorbital process of frontal, suturally united 
posteriorly with squamosal, and in contact with anterior sur- 
face of exoccipital, no tympano-penotic recess, optic canal 
confluent witty sphenoidal fissure, foramen ovale pierces basal 
portion of alisphenoid , large jugulo-acoustic canal 
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Mtasurrmtnts of SMI (in mtiUmottrs) 



No 11330. 
V S N if 
Adult 

No 11313. 
U£.N M 

Total length, as preserved (condyles to tips of pre- 



maxilla) 

11U 0 


Total length, as estimated (condyles to tips of pre- 



maxilla) 

1210 0 


Length of rostrum, as preserved (antorbital notches to 



extremity) 

712 0 


Total length of rostrum, as estimated (antorbital 



notches to extremity) 

800 0 


Breadth of rostrum at antorbital notches, as restored 

558 O' 

354 0 

Breadth of rostrum at swelling in front of antorbital 



notches, as restored 

305 O' 

360 0 

Greatest breadth of skull across supraorbital processes, 

J725 0* 

490 0 

as restored 

<748 0* 


Greatest breadth of skull across zygomatic processes of 



squamosals 

718 0 


Vertical height of skull (basiocapital to transverse 



crest) 

298 0+ 


Vertical height of skull (hatnular process of pterygoid 



to transverse crest) 

443 0+ 


Vertical height of rostrum at base (at level of antor- 



bital notches) , 

177 0 


Greatest width of right maxilla from * ventral view 



(inside margin to apophysis) . i 

363 0 

210 0 

Greatest length of right premaxdla, as preserved 

988 0 


Greatest breadth of right premaxiUa at level of nares 

121 0 

82 0 

Greatest breadth of right prenuudlla posterior to nans 

107 0 


Least breadth of right premaxilU in front of antorbital 



notches , 

113 0 

74 +* 

Greatest autero-poisterior diameter of supraorbital 



process of right frontal at extremity 

137 0 

100 0* 

Greatest thictmen of preorbital portion of supraorbital 



process of right frontal 



Elevation of lateral crest of supracranial beam above 



orbit 

230 0 


Least breadth of supraoccipital between temporal 



fossa 

480 0 


Distance from summit of transverse crest to upper 



margin at foramen magnum 

133 + 


Height of foramen magnum 

78 O' 

1 1 

Breadth of foramen magnum 

95 6 



1 B«tnut«d • Anwnorty • PoMcrlorljr • Imwr bontar auHing. • left 
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Measurements of SMI (in mtlhmetsrs) 



No 11230. 
U 8 N if 
Adult 

pi 

Greatest distance between outside margins of occipital 



condyles 

248 0 


Greatest vertical diameter of left condyle 

158 0 


Greatest transverse diameter of left condyle 

Distance across skull between outer margins of exoc- 

96 0 


cipitals 

Distance between anterior margin of apophysis of 

700 0 


supraorbital process of right frontal and posterior 
margm of right condyle 

493 0 


Distance across basicramutn between foramina ovale 

204 0 


Total length of vomer 

780 0 


Greatest length of kft palatine 

238 0 


Greatest breadth of left palatine 

135 0 


Greatest length of left pterygoid 

293 0 


Greatest length of hamular process of nght pterygoid 

185 0 

151 0* 

Greatest transverse diameter of nght lachrymal 

198 0 

Greatest antero-poatenor diameter of nght lachrymal 

75 0 

68 5* 

Greatest length of nght jugal 

107 0 

62 + 

Greatest length of nght zygomatic process 

198 0 


Greatest breadth of nght ahsphenoid at extremity 

no 0 


Greatest depth of nght ahsphenoid at extremity 

30 0 


Least distance between optic canal and foramen ovale 
Least distance between optic canal and jugulo- acoustic 

86 0 


canal 

162 0 


Greatest diameter of nght respiratory passage 

48 0 

24 0 

Greatest diameter of left respiratory passage 

85 0 

49 0 


*Utt 


Teeth 

Crown covered with smooth enamel in front and on one 
side, but wrinkled on opposite side, enamel of crown passes 
into cement without any perceptible increase or decrease m 
diameter or neck, root long, backwardly curved, and broadly 
oval in cross section , pulp cavity closed 

Periotic 

None of the periotic bones here discussed was attached to a 
skull, and were it not for the fact that only one type of physe^ 
teroid periotic was represented among the many specimens 
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obtained from a short trench dug in the uppermost horizon of 
the Temblor formation, there might be some question as to 
their allocation Eight right and three left penotic bones of 
this physeteroid were obtained at the one locality 
It is remarkable how closely, except for minor modifications 
m the anterior process, these penotics resemble those of recent 
sperm whales, for the relative proportions and peculiarities of 
the various structures are essentially the same As in other 



Right periotic of Aulophyseter momctt, No 2795, C A S, X 075 Pig 
107 Cerebral view Fig 108, Inferior view. 


sperm whales, the periotic may be divided for purposes of 
description into a very dense external portion, the combined 
anterior and posterior processes, a lighter internal sub- 
hemispherical part cochleans and the pars vestibularis Minor 
variations m the contour of the articular facet on the posterior 
process are observable in the eleven penotics under considera- 
tion, but most of them may be attributed to the effects of 
erosion There are fine osseous crests on the tympanic face of 
the posterior process which are arranged like rays radiating 
from a common center on the internal margin This articular 
facet is irregular in outline, the posterior margin rather evenly 
curved, and the external and anterior margins more or less 
sinuous The major portion of the posterior facet is concave, 
but the anterior border slopes obliquely to the groove for the 
external auditory tube The ventro-mtemal border of this 
process projects inward and the free edge contributes the floor 
of the facial canal for approximately one-half of its length 
The external face of this process is flattened and more or less 
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rugose. According to the text figure and photographs the 
right and left penotics reproduced in the memoir by Abel/ 7 
and which are unfortunately allocated to Eurkmodelphss 
longirostns, it is evident that the distal or external portion of 
the posterior process is distinctly emarginate and rugose 

There is very little variation in the general outlines of the 
pars cochlcaris (fig 108), as seen from a ventral view, in these 
eight penotics Whatever differences are observable are of a 
minor nature There is a low, short crest or nodosity near the 
middle and on the internal border of the pars cocMeoru on 
nine of these penotics, which mav have resulted from contact 
with the involucrum of the tympanic The major portion of 
the ventral face of the pars cochleans is more or less flattened 
and slopes toward the anterior margin, with the most inflated 
point opposite to the fenestra ovahs The external face is flat- 
tened and nearly vertical From a tympanic view, three aper- 
tures are visible, and, of these, the largest is the fenestra 
rotunda on the posterior face of the labyrmthic region This 
fenestra is crescentic in outline, with a rounded nodosity above 
which partially closes the opening The fenestra ovahs is 
ovoidal in outline and is situated near the center of the tym- 
panic face of the periotic A narrow rim which is raised 
above the canal for the facial nerve and the fossa for the 
stapedial muscle encircles the fenestra on the outside The 
foot plate of the stapes completely fills the fenestra A medium 
sued internal passage, which leads from the vestibule, and a 
pair of minute antero-external foramina, leading to the semi- 
circular canals also open into the vestibule The minute aque- 
duct leading from the foramen nnqulare opens near the bot- 
tom of the vestibule on the internal wall and near die anterior 
angle The epitympanic orifice of the oqueeduetus Follopti 
and the fenestra ovahs lie m a depression, although the former 
is largely concealed from a ventral view by the projecting 
ledge of the fossa tncudts Posterior to this orifice, the facial 
canal is open along its whole length, sloping obliquely down- 
ward and curving around the posterior face of the posterior 
process Posteriorly, die facial canal borders on a large semi- 
endosed fossa for the stapedial muscle The fossa for die 

"O Abe], Lee deuphlo* loogirovtree riu Bolddrfen (Mioctne eupdrieuf) dee en 
vireiw d'Anvere Mem. Mu* Roy d’Hiet Net Belgique ro\ 2, 1902, pp, tfl 123, 
text fig 19, pi 17, fig* It 12 
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stapedial muscle is a deep concavity and the surface for die 
attachment of the muscle extends downward upon die 
external face of the pars cochleans A thin-edged crest is 
developed on the ventro-extemal angle of the labyrinthic 
region by the encroachment of the fossa for the stapedial 
muscle. This thm curved crest, which rises behind the sta- 
pedial fossa, has been destroyed on eight of these penotics, 
including that associated with the type skull, hut is well pre- 
served on three Between the fenestra waits and the deep 
concave fossa for the head of the malleus, there is a narrow 
crescentic excavation which commences near die epitympanic 
orifice of the aqweductus Falloptt and extends downward on 
the external face of the pars cochlearis to its tympanic face 
Between the rounded tuberosity or swelling on the anterior 
process and the anterior border of the articular facet on the 
posterior process, the ventral surface of the external denser 
portion of the periotic is hollowed out. becoming distinctly 
grooved as it approaches the fossa tncudts On seven of these 
periotics the fossa meudis is preserved in its entirety, but it has 
been damaged on the penotic associated with the type skull 
This small shallow elliptical fossa is situated at the extremity 
of the thin ledge which projects inward below the facial canal. 
The fossa tncudts receives the crus breve of die incus 
The extremity of the anterior process resembles the handle 
end of a crutch when viewed from in front This peculiarity 
is produced by two projecting points, the external and internal 
angles. There is a crease, more distinct on some than on 
others, on the posterior face of the tuberosity external to die 
epitympanic orifice of the aquaductiu Falloptt The external 
face of the anterior process is rounded off between this 
tuberosity and the apex of the process. Anterior to the fossa 
for the head of the malleus, the ventral surface of the anterior 
process is deeply concave from end to end and more or less 
flattened from side to side The relatively large accessory 
ossicle or unciform process of the tympanic is lodged in this 
fossa Accessory ossicles were present on all eleven of these 
periotics The accessory ossicle is relatively large, almost egg- 
shaped, with a longitudinal groove marking the line of anky- 
losis with the external lip of the tympanic, and fusing with 
the anterior process of the periotic along its posterior and 
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external margins If this ossicle is forcibly removed, small 
portions of the corresponding surface of the anterior process 
break away with it When the accessory ossicle is m position, 
it contributes the outer wall of the deep notch between it and 
the pars cochlearts 

Most of the depressions and nodosities observed on die 
denser external portion of the cerebral face of the penotic do 
not appear to have any deep seated significance Four of these 
periotics have a rather prominent pyramidal tuberosity arising 
external to the orifice of the aquaductus vesttbult and three do 
not exhibit any trace of this nodosity. On two there is a large 
nodosity external to the entrance to the aquaductus Fallopit 
On all of these periotics a broad groove, irregular in appear* 
ance because of the presence of small nodosities, traverses the 
anterior process in front of the pars cochlearts From a cere- 
bral view the posterior process appears rather slender and the 
anterior process very robust, the pars cochlearts is inclined 
forward An irregular crease defines the limits of the pars 
vestibularis and the posterior process on the cerebral face of 
the periotic The pars vestibularis is relatively small, its 
external surface is concealed by the anterior and posterior pro- 
cesses, and internally it is continuous with the pars cochlearts 

A rather instructive example of how slight changes in the 
growth of a bony partition between the entrance to the aqua- 
ductus Fallopn and the more centrally placed tractus spiralis 
forommosus can modify the contour of the internal acoustic 
meatus is shown in these eleven periotics The internal acous- 
tic meatus of the periotic (fig 107) used for illustration repre- 
sents the average type In the majority of these periotics the 
rim of the internal acoustic meatus is pyriform in outline In 
others a thin partition or transverse crest is interposed between 
the entrance to the aquaductus Fallopit and the fossa bounding 
the spiral tract The outer edge of this transverse crest is 
almost continuous with the rim of the meatus and imparts a 
distinctly ovoidal outline to the latter The largest and most 
external of the orifices which appear on the cerebral face is 
that of the aquaductus Fallopit, which pierces the substance of 
the periotic and through which passes the facial nerve to 
emerge on the tympanic face slightly anterior to the fenestra 
avails . Internal to the entrance to the aquaductus FaUoptt is 



Measurements of PertoHcs (tn mttttmeters) 
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the deep internal acoustic meatus, on the bottom of which is 
the tractus spiralis forammosus and the minute foramen cen- 
trale On the external wall of this meatus and about half-way 
between the run and the bottom is a small compressed foramen 
stngulare A relatively thin partition or transverse crest, 
whose outer margin may or may not be depressed below the 
level of the rim of the internal acoustic meatus, places the on- 
hoe of the aquceductus vestibuh outside of and postenor to die 
meatus This orifice is compressed and opens into a slit-hke 
fossa The cerebral orifice of the aquceductus cochleae is con- 
siderably larger than that for the aquceductus vestibuh, and the 
interval between these orifices varies from 2 to 3 8 mm 

Radius 

Two radii that lack the distal end of the shaft are referred 
to this fosfeil sperm whale They correspond in shape with 
those of Physeter catodon and differ from those of all known 
cetotheres Each radius has a thin proximal epiphysis com- 
prising the articular surface for the humerus This articular 
surface is rugged and is flush with the external or lateral 
margin, but slopes abruptly to the internal margin The hemi- 



Proximal end of nfht radius of (?) Aulophyeeter m omen, No. 4444, 
C A, X 1 0 Ftg 109 External view Ft* 110 Proximal 
view 
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circular facet for the ulna at the proximal end of the posterior 
face is depressed mesially The shaft is flattened from side to 
side The facet for the humerus on the largest radius (No 
4445, CAS) measures 74 4 mm antero-postenorly and 54 
mm transversely The same measurements for the smaller 
radius (No 4444, C A S ) are 68 mm and 48 5 mm , 
respectively 




Proximal end of right radios of (?) Aulophysettr morrieti, No. 4445, 
C A S, X VO. Fig 1H External view Fig 112 Proxi- 
mal view 
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Family SQUALODONTIDAJ Shark-toothed Porpoises 

The two ear bones hereinafter described are referred to the 
genus Squalodon, for reasons which are almost indefinable, 
and yet all known squalodonts have similar peculiarly shaped 
penotics The subtile characters that distinguish the penotics 
of squalodonts from those of other porpoises are apparent to 



IW 

Left periotic of Squalodon trrabundus, No 11573, U S N M, X 1.0 
Fig 113 Inferior view Fig 114 Cerebral view. 

anyone who has studied these bones, although it is difficult to 
point out any tangible feature which will invariably identify 
them This appears to be the first published occurrence of a 
representative of this family in Tertiary deposits on the Pacific 
Coast of North America Remains of squalodonts have been 
found m Australia and New Zealand 

12. Squalodon errabundus'* Kellogg, new species 

Holotype Left periotic, No 11573, Division of Vertebrate 
Paleontology, U S Nat Mus. from Sharktooth Hill, Kern 
County, California; Temblor Miocene, Charles Mornce, Coll , 
1924 

Aside from the loss of the posterior process, die type pen- 
otic is exceptionally well preserved Both processes are 
broken off on a second left periotic (No 11574, U S N M ) 
referred to this species Very little variation can be observed 
in corresponding parts of these two periotics 

Diagnosis Viewed from the \entral side (fig 113) the 
pars cockleans is convex, although it is depressed opposite the 
fenestra ovahs, and the posterior face slopes abruptly to the 
cerebral margin above the large fenestra rotunda . The narrow 


* Errebtttuinj, wanderer 
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external run of the fenestra ovahs is not complete and ts 
depressed below the channel for the facial nerve The epi- 
tympanic orifice of the aqueduct of Fallopius is relatively 
small A portion of the stapedial fossa -and most of the 
groove for the facial nerve extend over upon the missing pos- 
terior process of the type periotic The fossa for the stapedial 
muscle is deep, rather small, and extends downward upon the 
outer wall of the pars cochlearts, it stops anteriorly at the nar- 
row external nm of the fenestra avails A sharp-edged crest 
is developed on its internal margin It is possible that the 
second periotic may be abnormal in one respect, for the above 
mentioned sharp-edged crest, which forms the inner border of 
the stapedial fossa, is appressed posteriorly to the posterior 
process, forming an aqueduct through which the facial nerve 
passed in its outward course No recent or fossil porpoise, 
known to the writer, has a periotic modified in this manner 
The excavation on the outer denser portion of the periotic 
between the posterior process and the tuberosity is very narrow 
and deep The narrow projecting ledge, on which the fosta 
tncudts is situated, is damaged on both penotics Between the 
pointed extremity and the constriction in front of the tuber- 
osity. the anterior process swells out on the cerebral side, 
forming a large protuberance On the internal side of the 
narrow tuberosity is a large concavity for lodging the head of 
the malleus 

Some of the distinguishing features of the periotic of this 
porpoise, as compared with that of Squalodon calvertensts ,** 
are the position of the fossa inclosing the orifice of the aqua~ 
ductus vestibuh, the shape of the anterior process, the relative 
size of the pars cochlearts, and the cucurbital outline of the 
internal acoustic meatus A low broad transverse crest (fig 
114) separates the large entrance to the aqueduct of Fallopius 
from the more centrally placed fossa for the tractus spiralts 
for ammo sus The foremen centrale pierces the transverse 
crest at its external angle Outside and external to the internal 
acoustic meatus is a deep fossa into which the aqueduct of the 
vestibule opens The small circular orifice of the cochlea is 
equally distant from the nm of the meatus The cerebral and 
external faces of the outer denser portion of the periotic form 

»R Kellogg, Proc U b Nat Mtia , vol 62, publ 2462, 192$, teat fig 3, and 
pl 8, fif 6 
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a continuous smooth convex surface, imparting the charac- 
teristic shape to this ear bone. 


Measurements of Pertottes (w millimeters) 



No U57J, 
USMM 
Left (type) 

No 11574. 
UNM 
Left 

Breadth of penotic at level of fenestra ovaUs (from 
external face above excavation to internal face of 
pars cocMleans) 

25 7 

24 0 

Greatest dorso- ventral depth of penotic (from most 
inflated portion of tympanic face of pars cochlearts 
and external excavation to most projecting point on 
cerebral face) 

M 1 

15 0 

Distance between fenestra rotunda and tip of anterior 
process 

28 0 

• i 

Distance between epitympamc orifice of aquaductus 
FoUopn and tip of anterior process 

23 8 



Family DELPHINID.fi Porpoises 

13 Liolithax kernenaia * 0 Kellogg, new genus and species 

Holotype Left periotic, No 4340, Mus Calif Acad Sci., 
from Sharktooth Hill, Kern County, California; Temblor 
Miocene, Charles Mornce, Coll, 1924 Paratypt No 11565, 
Division of Vertebrate Paleontology, U S Nat Mus 



Left periotic of Ltohlhax ktrntnns, No 4340, C A S., X 1 0 Ft* US 
Cerebral view. Fig 114 Inferior view. 


" Kttot, nnooth, AiSof, diminutive of Xidot a (mail atom, in alliaaioo to tb* imm 
penotic bene* kern *nais t tb* Kern River region 
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Diagnosis Four left periotics are known for this species, 
two of which belong to the California Academy of Scien ces 
and two to the United States National Museum One of die 
specimens in the California Academy of Sciences is imperfect 
and somewhat worn. In general, the periotic of Ihis porpoise 
seems to be characterized by die direction of the facet 
on the ventral face of the posterior process, by the pro- 
longation of the antero-ventrai angle of the anterior pro- 
cess to support the outer lip of the bulla, by die transverse 
crease on the ventral surface of the anterior process which 
marks the anterior limit of the tuberosity, by the presence of 
a deep incisure on the posterior face above and internal to the 
stapedial fossa, and by the constriction of the entrance to the 
aquceductus Falloptt 

The ventral facet of the posterior process is badly worn on 
all four of these periotics, but it is most nearly complete on the 
one here figured (fig 116) This facet slopes from the apex 
to the base and is shallowly concave , the ventro-interaal mar- 
gin is raised and the postero-mternal angle overhangs the 
groove for the facial nerve The posterior and external faces 
of the posterior process form a continuous curve The pars 
cochleans is relatively smaller than m Platylithax robusta, and 
externally it rises more abruptly from the fenestra avails The 
fenestra rotunda is circular in oudtne and produces a slight 
indentation, although the pars cochleans is not noticeably 
inflated in the region of the aqueduct of the cochlea The rim 
of the fenestra ovalts is very narrow, but the raised border 
which separates it from the channel for the facial nerve, and 
the fossa for the stapedial muscle is rather broad Within the 
vestibule can be seen the small orifices of the semicircular 
canals and the terminal opening of the foramen singulars The 
epitympanic orifice of the aquceductus FallopH is placed above 
the antero-mtemal angle of the fossa for the head of the mal- 
leus, and the channel for the facial nerve leading backward 
from it is sharply defined anteriorly, but posteriorly its mar- 
gins become rather indistinct The fossa for die stapedial 
muscle encroaches internally upon the pars cochleans, resulting 
m the formation of a crest posterior and external to the 
fenestra rotunda 
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The fossa incudts (fig 1 16) for the crus brew of the incue 
is very narrow and occupies a thin ledge Externally a thin 
carrna separates this fossa from the excavation on the outer 
denser portion of the periotic between the posterior process 
and the tuberosity The anterior process is furnished with a 
pointed tongue-like process which projects infenorly beyond 
the rounded extremity On three of these penotics the ventral 
surface of this pointed process is grooved longitudinally to 
provide additional support for the outer lip of the bulla. The 
accessory ossicle of the bulla rests on the ventral surface of the 
anterior process between the pointed extremity and the tuber- 
osity at the base The concavity for lodging the head of the 
malleus has a slight indentation on its external border which 
is associated with the crease which marks the posterior limit 
of the tuberosity 

The elongate internal acoustic meatus (fig 115) is the most 
prominent structure on the cerebral face This meatus is 


Measurements of Pertotics (in millimeters) 


..... , hr h .. — 

No 10854, 
USN M 
Left 

N c°fT 

Left 

(HoJotype) 

... . 

No 4341, 
CAS 
Left 

No uses, 
USN M 
Left 

Breadth of periotic at level of fenestra 
avaks (from external face above ex- 
cavation to internal face of pars 
cochlearts ) 

18 2 

20 2 


19 7 

Greatest length of penotic (tip of ante- 
nor process to tip of postenor process) 

29 5 + 

31 8+ 

30 + 

30 8+ 

Greatest doreo-ventral depth of penotic 
(from most inflated portion of tym- 
panic face of pars cochiearts and ex- 
ternal excavation to most projecting 
point on cerebral face) 

13 3 

12 8 

12 0 

12 8 

Distance between fenestra rotunda and 
tip of anterior process 

20 5 

22 0 


21 8 

Distance between fenestra rotunda and 
tip of postenor process 

12 5 + 

14 7+ 


14 2+ 

Distance between epitympamc onfice 
of aquceductus Palloptt and tip of an- 
terior process 

17 2 

18 5 

16 8 

18 0 


Jsnurjr jo, 1911 
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strongly constricted along the entrance to the aquaductus Fai- 
lopn, and behind this constriction its walls descend obliquely 
to the kidney shaped fossa which is occupied by the traetus 
spiralis foratnwosus A low partition separates this fossa 
from the entrance to the aqueduct of Fallopius On three of 
these penotics, the slit-like foramen stngulare is situated on 
this transverse bony crest, but on the fourth (No 10854 U 
S N M ) it is placed near the level of the spiral tract The 
cerebral orifice of the aquasducius vestibuli opens into a deep 
triangular fossa and the small circular orifice of the aqueduct 
of the cochlea is placed much closer to the run of the internal 
acoustic meatus. The cerebral and external faces of the outer 
denser portion of the periotic form a continuously curved sur- 
face, without any irregularities The anterior process, as 
viewed from the cerebral side, is rather robust and convex. 

14 GBdolithax aura 41 Kellogg, new genus and species 

Holotype Right periotic, No 11572, Division of Verte- 
brate Paleontology, U S Nat Mus from Sharktooth Hill, 
Kern County, California, Temblor Miocene, Charles Mor- 
rice, Coll., 1924 Paratype Left periotic, No 11571, Division 
of Vertebrate Paleontology, U S Nat Mus 



Right periotic of (Edoltlha x nura, No 11S72, U S. N M, X 10 Fig 
117 Cerebral view Fig 118 Inferior view 

Diagnosis The penotics referred to this porpoise are in 
some respects larger replicas of those referred to LamprolUhax 
stmulans Attention is directed to the pronounced inflation of 
the pars cochlearts postenor to the aqueduct of the cochlea, to 
the depression whose apex is formed by the fossa inclosing the 
orifice of the aqueduct of the vestibule and whose base is the 

11 oildw. to swell, to become swollen, At#o£, duaunitlv* of a email atone in 

allusion to the dense periotic bone, srfro, strange, wonderful. 
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outer rim of the internal acoustic meatus, to the rather deep 
pit on the posterior face above the stapedial fossa, and to the 
anteroposterior diameter of the pars cochleans 

The margins of the ventral facet on the posterior process 
(fig 118 ) of die type periotic are worn and the posterior half, 
at least, of this process is missing on the paratype pepotic In 
so far as can be determined from these two specimens, this 
facet is concave on the basal half, rather wide, and is furnished 
with a few grooves radiating outward from the raised ventro 
intemal margin Viewed from the ventral side, the pars 
cochleans is most strongly inflated in front of the fenestra 
rotunda, slightly depressed opposite the fenestra avails, and 
slopes toward the anterior and inner margins A low crest is 
also present on its antero-external border The fenestra 
rotunda is crescentic in outline and the surface is depressed 
behind it The outer narrow rim of the fenestra ovalis is im- 
complete and no carina intervenes between it and the more 
elevated channel for the facial nerve In the narrow vestibule 
are the usual onflees of the small semicircular canals The 
channel for the facial nerve, which leads backward from the 
epitympanic orifice of the aquaductus Folio pit, is rather broad 
and appears to terminate at the postero-mtemal angle of the 
posterior process The deep elongate fossa for the stapedial 
muscle extends forward to the narrow external rim of the 
fenestra ovalis and is bordered on the internal side by a sharp- 
edged crest 

The fossa incudts is destroyed on the type periotic On the 
paratype periotic, the fossa incudts is rather small, elliptical in 
outline, and is raised above the rather narrow and deep exca- 
vation on the outer denser portion of the periotic The anterior 
process is robust and is bluntly truncated at the extremity 
On its ventral surface is the usual mesially elevated cordiform 
facet for the accessory ossicle of the bulla The posterior out- 
line of the tuberosity is convex on both penotics, but the type 
differs from the paratype in having a deep transverse crease on 
the posterior face of the tuberosity and a corresponding notch 
in the fossa for the head of the malleus 

Direct comparison of these two penotics with toe six pen- 
otics referred to Lamprolithax sttnulons revealed some minor 
differences. The shape of the internal acoustic meatus vanes 
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in both species. On the type periotic of (Edohthax mira (fig 
117), the entrance to the aqueduct of Fallopius is constricted 
anteriorly, and, on the paratype, the opposing walls have 
grown together, but the minute aqueduct leading to the 
original entrance is still open The transverse crest extends 
more than half way to the outer rim of the meatus and pos- 
terior to it, but above the deep fossa for the tractus spiralts 
forammosus , is the foramen smgulare Behind the posterior 
angle of the internal acoustic meatus and on the posterior face 
of the pars cochlearts is the small cerebral orifice of the aque- 
duct of the cochlea The fossa inclosing the cerebral orifice 
of the aqueduct of the vestibule forms the apex of a triangular 
area which terminates at the outer rim of the internal acoustic 
meatus This area is more noticeably depressed on the para- 
type than on the type periotic The cerebral and external sur- 
faces of the outer denser portion of the periotic are convex 
and the extero-ventral border of the anterior process over-rolls 
the external face 


Measurements of PtrtoHcs (tn millimeters) 



No 11372. 

U 8 N td 
Right, 
Typ* 

No 11371. 

Pomfcyp* 

Breadth of penotic at level of fenestra ovalts (from 
external face above excavation to internal face of 
pars cochlearts) 

17 6 

17 2 

Greatest length of penotic (tip of anterior process to 
tip of postenor process) 

29 6+ 

26 4+ 

Greatest dorso- ventral depth of penotic (from most 
inflated portion of tympanic face of pars cochlearts 
and external excavation to most projecting point 
on cerebral face) 

9 9 

11 1 

Distance between fenestra rotunda and tip of anterior 
process 

19 4 

IS 0 

Distance between fenestra rotunda and tip of posterior 
process 

14 5+ 

14 7+ 

Distance between epitympanic orifice of aquaductus 
FaUopk and tip of anterior process 

14 9 

14 0 
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15. LamproBthax aimulana** Kellogg, new genus and species 

s 1 tt 

Holotype Right periotic, No 11566, Division of Verte- 
brate Paleontology, U S. Nat Mus, from Sbarktooth HID, 
Kem County, California; Temblor Miocene, Charles Mor- 
rice, CoH , 1924 Paratype No 11568, U S N M Referred 
specimens, No 11567, U S N M , and Nos 4344, 4345, 4346, 
Mus Calif Acad Sci 



*» 120 

Right periotic of Lamprohthax simulant, No 11566, U S N M, X 10 
Fig 119 Cerebral view Fig 120 Inferior view 


Dtaqnosts Of the six periotics herewith listed, three are 
in the collection of the California Academy of Sciences and 
three in the United States National Museum Four of these 
periotics are from the right side and two from the left side 
Two of these six periotics have the apex of the depressed syb- 
tnangular area behind the internal acoustic meatus produced 
considerably beyond the fossa inclosing the cerebral orifice of 
the aquedflfct of the vestibule This apex is foreshortened 'on 
the four remaining periotics From Lamprohthax annecfens 
the periotic of this porpoise differs m having the apex of the 
triangular depressed area behind the internal acoustic meatus 
produced beyond the fossa which incloses the aqueduct of the 
vestibule, a smaller pars cochleans, and a more sharply defined 
crest on the cerebral face of the anterior process 

None of these periotics have the facet on the ventral face, of 
the posterior process complete This senes does show that the 
ventral facet is traversed by ridges radiating from the raised 
ventro-intemal margin The posterior face of the posterior 
process is excavated and the external is obliquely truncated 
The remainder of the periotic, viewed from the ventral #jde 
(fig 120), resembles that of Lampohthax annecfens > 

** Xajurpot, iplendid , Ai0a£ diminutive of Xido* a smell stono, in eUuiton to the dense 
periotic bone, Simula ns, imitating 1 v 
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Considerable variation in the contour of the internal acoustic 
meatus may be expected in the penotics of this porpoise, judg- 
ing from the differences observed in this small senes. One 
(No 11567, U S N M ) has a very narrow meatus and 
another (No 11568, U S N M ) has the outer edge of the 
transverse bony crest separating the entrance to the aqueduct 
of Fallopius from the fossa for the spiral tract flush with the 
level of the rim of the meatus. Four, including the type peri- 
otic (fig 119), have a meatus with essentially the same out- 


Measurcme nis of PertoHes (in millimeters) 



No 

u see, 
van it 

Rfcfat, 

Type 

No 

11567. 

U.8NM 

Right, 

Paratype 

No 

1156S, 

U B N ill 
L*tt, 

1 

Bap 

B 

No 

4346. 

C A. 8 
Loft 

Breadth of periotic at level 
ai fenestra ovaks (from ex- 
ternal face above excava- 
tion to internal face of 
pars cockkarts 

16 4 

1 

16 1 

16 5 

16 3 

15 9 

(») 

Greatest length of penotic 
(tip of anterior process to 
tip of posterior process) 

26 3+ 

26 3+ 

<•> 

25 5+ 

26 7+ 

(*) 

Greatest dorso-ventral 
depth of penotic (from 
most inflated portion of 
tympanic face of pars 
coekiaans and external 
excavation to most pro- 
jecting point on cerebral 
face) 

9 6 

9 6 

9 3 

10 0 

8 9 


Distance between fenestra 
rotunda and tip of an- 
terior proem 

17 2 


17 8 

17 3 

17 0 

17 8 

Distance between fenestra 
rotunda and tip of pos- 
terior proem 

13 2+ 


(') 

14 + 

14 + 

<■) 

Distance between epi tym- 
panic orifice of apueduc* 
ductus FaUopi t and tip of 
anterior proem 

13 3 


14 6 

i 

i 

13 6 i 

i 

13 3 ! 

13 9 
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line. The aqueduct of Fallopius and the foramen stngulare 
also vary in size, and on two of these periotic* they show as 
increase of two diameters over the smallest Hie vestigial 
original entrance to the aqueduct of Fallopius m the notch 
between the antenor process and the pars cochlearis is open mi 
two of these penotics In the others this small aqueduct has 
lost its connection with the functional aqueduct On five of 
these periottcs the transverse bony crest rises about half way 
to the outer rim of the internal acoustic meatus and on the 
sixth, as mentioned above, it is flush with the outer run On 
the last mentioned periotic, the foramen stngulare is placed mi 
the posterior face of the transverse crest about half way 
between the bottom of the fossa occupied by the spiral tract 
and the rim of the meatus. The five remaining penotics have 
the foremen stngulare on the outer edge of the transverse crest 
at the same level and m approximately the same position as on 
the abnormal periotic. The fossa into which the aqueduct of 
the vestibule opens is rather large on five of these penotics and 
on the sixth it is nearly closed. The cerebral orifice of the 
aqueduct of the vestibule is situated on the posterior face of 
the pars cochlearis The cerebral face rolls over upon the 
external face of the outer denser portion of the periotic A 
small pit is present on the posterior face above the stapedial 
fossa 


16 Lamprolithax annectent** Kellogg, new species 

Holotype • Left penotic, No 4343, Mus Calif Acad Sci., 
from 8harktooth Hill, Kern County, California; Temblor 
Miocene, Charles Morrice, Coll., 1924. Paratype Left peri- 
otic, No 4342, Mus Calif Acad Set. 



m UK 

Left periotic of LemfrohUuur am eetens, No 4343, C A S , X 1 FI®. 
121 Cerebral new Fig 122 Inferior view 


* wiRttttfftf, connect faf 



ggl California acadsmy or scm/cas vnot-emo. 

Diagnosis : One of the two periotic* referred to this speritb 
lacks most of die posterior process The periotic of this dol- 
phin has a rather broad internal acoustic meatus, a deep pit or 
the posterior face above the stapedial fossa, a low crest on the 
external margin of the ventral or tympanic face of the pars 
cochleans opposite to the facet for the accessory ossicle, a 
raised crest on the internal margin of the deep stapedial fossa 
which projects backward beyond the fenestra rotunda, and a 
flattened area between the orifice of the equaductus vestibuh 
and the posterior rim of the internal acoustic meatus 
The margins of the facet on the ventral face of the posterior 
process (fig 122) are eroded on the type periotic and die 
corresponding portion of the paratype periotic is lost. Ridges 
radiating outward from the ventro-intemal margin traverse 
this facet The posterior face of the posterior process is 
excavated above this articular surface and the external face is 
flattened The ventral or tympanic face of the pars cochleans 
is more or less flattened and is most strongly inflated imme- 
diately m front of the fenestra rotunda 

The pars cochleans swells out for a distance of 3 mm 
behind the kidney-shaped fenestra rotunda, but is depressed 
below the crest which bounds the stapedial fossa on the inter- 
nal «de The fenestra ovahs does not have a complete 
external rim and the groove for the facial nerve does not sink 
below the level of the latter as it does on the periotic of 
Liohthax kemensts The rnimite orificfes of die semicircular 
canals are located within the vestibule in their usual position 
The groove for the facial nerve leading backward-, from the 
epitympamc orifice of the aquceductus Falloptt terminates at 
the postero-internal angle of the posterior process The fossa 
for the stapedial muscle is deep and elongate 
The narrow fossa mcudts is placed on a thin projecting 
ledge which lies below the level of the triangular excavation 
on the outfcr dfcufees^portion of the per$jB|p between the pos- 
terior process and thd tuberosity x 
The anterior process is directed obiquely forward and in- 
waid, compressed from side to side, and bluntly truncated or 
rounded a$ the extremity The cordiform articular surface 
for the accessory ossicle is bisected by a longitudinal elevation 
which follows the angle formed by the ventral and internal 
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faces of the anterior process On the internal face of Dm 
tuberosity is Die Deep concavity for lodging the heed of Dm 
malleus 

The cerebral face of this periotic (fig. 121) is characterized 
by some well marked features The external margin of 'the 
large internal acoustic meatus is nearly straight and the inter- 
nal margin is curved Within this meatus are located the 
relatively large entrance to the oquceductus Fallofnt and the 
deep fossa for the spiral tract Some 3 mm m front of the 
internal acoustic meatus is a small pit which is a remnant of a 
former entrance to the aqueduct of Fallopius A broad trans- 
verse crest, which rises about half way to the outer run of the 
meatus, separates the entrance to the aqueduct of Fallopius 
from the tractus sptralts foramtnosus The small foramen 
singulare is situated on the outer edge of this bony partition 
Behind the run of the internal acoustic meatus is a rather 
large flattened triangular area having its apex formed by the 
fossa which surrounds the cerebral orifice of the aqueduct of 
the vestibule The small aqueduct of the cochlea has its cere- 


Measurements of Pcrtoitcs (in mxlhmeters) 



No 4343, 
CAS 
Left, Type 

No 4342, 
CAS 
Left 

Breadth of penotic at level of fenestra avalts (from 
external face above excavation to internal face of 
pars cochkarts) 

18 0 

17 5 

Greatest length of penotic (tip of anterior process to 
Up of posterior process) 

27 9 + 

<‘) 

Greatest dorso-ventral depth of penotic (from most 
inflated portion of tympanic face of pars cochleares 
and external excavation to most projecting point on 
cerebral face) < 

10 2 

to 7 

Distance between fenestra rotunda and tip of anterior 
process 

19 1 

18,9 

Distance between fenestra rotunda and tip of posterior 
process 

12 6+ 

0) 

Distance between epitympamc orifice of aguaductus 
FaUopn and Up of anterior process 

H 8 

14 S 
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bra! orifice on the posterior face ol the pans ccckhntit'MxitaA 
die postero-internal angle of the internal acoustic meatus. The 
external face is considerably broader than the cerebral faee of 
the outer denser portion of the periotic On the cerebral face 
of the anterior process is a longitudinal crest 

17 Nannollthax gracilis* 4 Kellogg, new genus and species 

Holotype. Right periotic, No. 11569, Division of Vertebrate 
Paleontology, U. S. Nat. Mus 

Diagnosis Two penotics of this porpoise have been col- 
lected, one of which lacks most of the pars cochlearis, and the 
exact relationships of the species to those heretofore described 
remains to be determined They do resemble some small peri- 
otics from the “molasse” of Baltringen near Biberach, in 
Wurttemberg, described and figured by Probst ** 



123 124 

Right periotic of N anno U than gractlts, No 11 569, U S N M, X I Fi g 
123 Cerebral view Fig 124 Inferior view 

Unlike the periotic of Grypolithax obscurus, which bears a 
general resemblance to it, this diminutive ear bone is decidedly 
angular and the anterior process is strongly compressed from 
side to side distally Some of the more important characters 
of this periotic are the compressed outline of the internal 
acoustic meatus, the attenuation of the anterior process, the 
relatively large size of the epitympanic orifice of the agnet- 
ductus Fallopn, and the absence of a pit on the posterior face 
above the stapedial fossa 

The ventral facet on the posterior process of the type peri- 
otic (fig 124) is worn smooth, but fortunately that area is 

* Mmt, dwarf, At dfanton t fre a t X*4b«, a small atone, in attuakm to the dm* 
pvwtk bona, jracdMt, dander 

•J Probat, Ueber die Ohrenknochcn foasller Cetodonton aw dcr UdUeae von 
BaHriagw O A. Laupheim. Jahreabefte d Vet i vaterL Natnrk. WOrtt,, IMS. PP> 
51 52, pL 2, figs. 1215 
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fairly well preserved on the second penotic. This articular 
surface is subtriangular in outline, concave in a (ore and aft 
direction, and its raised ventro-intemal margin overhangs (he 
channel for the facial nerve The posterior face of die pos- 
terior process is flattened and the external is convex The 
ventral surface of the pars cochleans is convex and slopes in 
an antero-mtemal direction The fenestra rotunda is large, 
circular in outline, and does not modify the posterior outline 
of the pars cochleans to any appreciable extent The external 
narrow rim of the fenestra ovahs is indistinct The deep vesti- 
bule is provided with the usual onfices for the small semicircu- 
lar canals A low carina separates the groove for the facial 
nerve from the fenestra ovahs anteriorly and the stapedial 
fossa posteriorly The groove for the facial nerve is rather 
broad and terminates at the postero-mtemal angle of the pos- 
terior process The elongate fossa for the stapedial musde 
ends anteriorly at the outer rim of the fenestra ovahs, laterally 
it extends downward upon the external face of the pars 
cochleans and the internal face of the posterior process, and is 
also bounded on the internal side by a low crest 

The anterior and posterior halves of the fossa tncudis meet 
at an obtuse angle mesially Anteriorly this fossa occupies a 
narrow projecting ledge, and, posteriorly, on the antero- 
mtemal margin of the posterior process, it expands into a 
somewhat broader and deeper pit In front of the abruptly 
truncated anterioi face of the posterior process, the surface of 
the excavation on the outer denser portion of the penotic rises 
gradually to the crest of the tuberosity and is shut off inter- 
nally from the epitympanic recess by the raised margin of the 
fossa tncudts The anterior process is attenuated, strongly 
compressed from side to side distally, and its ventral surface 
is furnished with a mesially elevated cordiform articular sur- 
face for the accessory ossicle of the bulla. On the internal 
face of the crest-like tuberosity is a rather large concavity for 
lodging the head of the malleus 
Within the narrow internal acoustic meatus (fig 123) is a 
low transverse crest which separates the compressed entrance 
to die aqueduct of Fallopius from the fossa occupied by the 
tractus sptralts foramxnosus On the outer edge of the trans- 
verse crest and at the postero-extemal angle is the rather large 
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f #>amen singular* The external, denser portion* af the, peri- 
otic presents a two-sided, flattened cerebral surface, the inner 
oee of which borders the internal acoustic meatus and .the 
outer overrolls the external face The aqueduct of the vesti- 
bule opens into a deep fossa and the aqueduct of the, cochlea 
terminates below the level of the cerebral face The external 
face of the anterior process is flattened and the cerebral face is 
rounded 


♦ 

Measurements of Penotics (tn millimeters) 



No 11569, 

V 3 N 
Right, Type 

No. 11570, 

U 8 N M 
Left 

• 

Breadth of periotic at level of fenestra ovahs (from 
external face above excavation to internal face of 
pars cochlearts) 

14 2 

o 

Greatest length of periotic (tip of antirior process to 
tip of posterior process) 

23 8 + 

22 + 

Greatest dorso ventral depth of periotic (from most 
inflated portion of tjmpamc face of pars cothlearts 
and external excavation to most projecting point on 
cerebral face) 

8 8 ! 


Distance between fenestra rotunda and tip of anterior 
process 

16 8 

16 3 

Distance between fenestra rotunda and tip of posterior 
process 

11 7 + 

10 4 + 

Distance between ipitympumc onfice of aqutrductus 
Fallopu and tip of anterior pnx css 

12 5 

12 8 

1 Part cochltans damaged 




18 Platylithax robuata' 0 Kellogg, new genus and species 

Holotype Right periotic, No 4339, Mus Calif Acad Set , 
from Sharktooth Hill, Kern County, California; Temblor Mio- 
cene, Charles Momce, Coll , 1924 

Dtaqnosxs Upon comparing this fossil periotic with those 
bf living porpoises it was fbund that the periotic of Delphinus 
dtlphts exhibits the closest approach m general size and shape 

This fossil periotic is characterized by a flattened and de- 

' 1 ' ' 1 ' - * * ' ' 1 ' 1 11 " 

M yXqtvi broad, flat, Aifa| diminutive of Xifos, a smalt stone, in allusion to the dense 
tone tubuMd robust t* 
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pressed area external to the internal acoustic meatus, by having 
the cerebral and external faces nearly at right angles to each 
other, and by the swelling behind the cerebral orifice of,, the 
cochlea 

The margins of the facet on the ventral face of the posterior 
process (fig 126 ) for the corresponding process on the, bulla 
are eroded, but it is apparent that it was originally smaller 



Right periotic of Platyltlhax robusta, No 4339, C \ S.’XIO I'ig 125 
Cerebral view Fig 126 Inferior view 


than the corresponding facet on the periotic of Dclphmus del- 
phis The ventro-internal margin of the posterior process is 
raised, the posterior face is flattened, and the external face is 
rounded The pars cochleans is rather large, convex, slightly 
inflated, and externally the surface slopes gradually to the 
fenestra ovalis The fenestra rotunda is relatively small, 
hemi-circular in outline, and is placed on a line with the 
anterior margin of the stapedial fossa The fenestra ovahs is 
encircled by a narrow rim which is depressed below the raised 
margins of the facial canal and the stapedial fossa Within 
the vestibule are the usual openings of the semicircular canals 
The epitympamc orifice of the aquceductus Falloptt is placed 
on a line with the anterior margin of the fenestra ovalis, and 
the canal for the facial nerve leading backward from it is par- 
tially concealed by the fossa meudts and the ventro-mtemal 
margin of the posterior process The fossa for the stapedial 
muscle is about as wide as the fenestra rotunda and extends 
downward upon the external face of die pars cochleans. 

The fossa meudts occupies the narrow ledge between the 
antero-intemal angle of the posterior process and the epitym- 
pamc orifice of the aquceductus Fallopn The robust anterior 
process is flattened externally and rounded at the extremity 
The ventral face of the anterior process is furnished with a 
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Urge articular surface for the accessory o s sicl e of the butts as 
well as the usual concavity for lodging the head of die m a ll eus 
The excavation between the posterior process and the tuber- 
osity at the base of the anterior process is shut off from the 
epitympanic recess by the fossa tncudu. 

Viewed from the cerebral side (fig 125), this periotic 
presents a compressed internal acoustic meatus, a robust 
anterior process, and a flattened surface external to the 
acoustic meatus. The spiral tract and the foramen smgulare 
are placed at die bottom of the internal acoustic meatus, and 
they are separated from the entrance to the aqutedvctus Fair 
loptt by a low transverse crest The cerebral orifice of the 
aquaductus vesUbuh is compressed and is separated by an 
interval of 3.6 mm from the nm of the internal acoustic 
meatus Behind the minute cerebral orifice of the aqueduct 
of the cochlea is a sub-conical swelling 


Measurements of the right penottc 


Breadth of penottc at level of fenestra ovaks (from 
external face above excavation to internal face of 
pars cochleare) 

Greatest length of periotic (tip of anterior process to tip 
of posterior process) 

Greatest dorso -ventral depth of periotic (from most in- 
flated portion of tympanic face of pars cochleares 
and external excavation to most projecting point 
on cerebral face) . ... 

Distance between fenestra rotunda and tip of anterior 
process 

Distance between fenestra rotunda and tip of posterior 
process 

Distance between epitympanic orifice of aquaductus 
Fallopu and tip of anterior process 


189 nun. 
30 +mm 


126 mm 
200 mm 
15 5-hmm. 
16J mm 


19. Loxolithax tinuoaa” Kellogg, new genus and species 

Holotype. Left periotic, No. 4352. Paratype Left penottc. 
No. 4351, Mua. Calif Acad. Sci. from Sharktooth Hill, Kern 
County, California; Temblor Miocene, Charles Morrice, Coll,, 
1924. 


* Xsfos. touting, Atfef dbafarotiv* of X4A01, * snail stone, in slhaion 
psriotoQ bone, toupee, towns. 


to tbs 
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Diagnosis' Superficially these periotic* bear a rather daae 
resemblance to the periotic of GrypoHthox patnda. They am 
remarkable for the angularity of their processes The periotic 
of this porpoise has a broad facet on the ventral face of the 
posterior process, a relatively wide fossa incudts, an elongated 
internal acoustic meatus, a large fossa surrounding the cere* 
bra! orifice of the aqueduct of the vestibule, and an anterior 
process with a laterally compressed extremity 



Left periotic of Loxohthas stnuosa, No 4352, C A S , X 1 0 Fig 127 
Cerebral view Fig 128 Inferior view 



m iso 

Left periotic of Loxolithax stnuosa, No 4351, CAS X 10 Fig 129 
Cerebral view Fig 130 Inferior view 

Since the posterior process of the paratype periotic (fig 
130 ) has a much eroded ventral articular facet, the description 
of this structure will be based upon the type periotic (fig 128 ) 
The ventral facet of the latter is exceptionally well preserved, 
the internal and posterior margins are nearly straight, but the 
anterior and external margins form a continuous curve The 
articular surface slopes toward the diagonal depression extend- 
ing from the apex to the antero-intemai angle The vetttro- 
internal margin of the posterior process is raised and con- 
tributes tiie floor for the groove which lodges the facial nerve 
in that region. The posterior face of the posterior process is 
concave and the external is convex The pass cocklearis, 
viewed from the ventral side, is convex with a shallow depres- 
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sioa opposite the fenestra ovalis. , Behind Ike fenestra rotunda 
ike posterior, surface of the pars codtUeans slopes ta teetnr 
braJ margin. The elliptical fenestra ova(u is completely Boar- 
ded by a narrow run, and the whole structure is depressed 
below the groove for the facial nerve, The vestibule a deep- 
est between the minute orifices of the semicircular canals. , The 
fossa for the stapedial muscle is relatively deep and is bor- 
dered on the internal side by a sharp-edged crest A slit-Uke 
depression is present on the posterior face above the stapedial 
fossa The rather large fossa incudts occupies the thin ledge 
forming the lower boundary of the channel for the facial nerve 
m the region between the antero-mternal angle of the ventral 
facet of the posterior process and the epi tympanic orifice of die 
aquceductus Fallopn The inner and outer margins of the 
fossa tncudts are raised The excavation between the posterior 
process and the tuberosity on the outer denser portion of the 
periotic is rather narrow and deep The accessory ossicle of 
the bulla articulates with the anterior process on a cordiform 
facet, unevenly bisected by a longitudinal elevation The distal 
end of the anterior process is compressed from side to side and 
the extremity is irregularly rounded The tuberosity has a 
rounded posterior face, and the internal face bears the usual 
concavity for lodging the head of the malleus 
Viewed from the cerebral side (figs 127, 129), the most 
obvious peculiarities are the side to side compression of the 
anterior process, the degree of concavity of the posterior face 
of the posterior process, the inflation of the pars cocMeans 
posterior to the aqueduct of the cochlea, and the shape of the 
internal acoustic meatus The internal outline of the pars 
cochlearts is regularly curved On the paratype periotic (flg 
129) the transverse crest separating the entrance to the aque- 
duct of Fallopius from the fossa occupied by the tractus 
sptralts foratnmostts attains the level of the inner rim of the 
internal acoustic meatus, but it is depressed below Ike level of 
the latter externally The foramen singular e pierces the exter- 
nal wall of the acoustic meatus above the level of the spiral 
tract The type periotic has a much lower transverse crest, 
and the foramen singular e is placed on the outer, edge of the 
latter. The entrance to the aqueduct of Fallopius is large and 
retains its connection with the groove which marks its original 
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course, although the latter is much reduced in axe A rela- 
tively broad interval separates the triangular fossa into which 
the aqueduct'of the vestibule opens from the run of die inter- 
nal acoustic meatus The small cerebral orifice of the aque- 
duct of the cochlea is placed on die posterior face of the pars 
cochleans behind a tuberosity which has been developed at the 
posterior angle of the ran of the internal acoustic meatus 


Measurements of PtrtoUcs (m millimeters) 



No 4332, 

c dh 8 

Type 


* 1 

Breadth of penotic at level of fenestra ovalts (from 
external face above excavation to internal face 6f 



pars cochleans ) t 

16 8 

16 3 

Greatest length of jjenottc r (tip of anterior process to 


(28 0 

tip of posterior process) 

29 6+ 

(28 + 

Greatest dorso-ventnd depth of penotic (from most 
inflated portion of tympanic face of pars cochleans 
and external excavation to most projecting point 
on cerebral face) 

10 0 

10 5 

Distance between fenestra rotunda and tip of anterior 
process 

18 1 

17 8 

Distance between fenestra rotunda and tip of posterior 
process , 

15 8 + 

14 9+ 

Distance between epitympamc orifice of aguaductui 
FdUopn and tip of anterior process 

14 2 

14 2 


20 Grypolithax obscura 48 Kellogg, new genus and species 

Holotype Right periotic, No, 4349 faraiype Left peri- 
otic, No 4347, Mus. Calif Acad Sci. from Sharktooth Hill, 
Kern County, California; Temblor Miocene, Charles Mornce, 
Coll , 1924 

fitagnosts Five periotics are referred to this genus, four 
of Which aft from the’ left side and one from the right sl‘de 
It te’not improbable thAit future discoveries will show that two 
genera are Included lh this small series of periotics, for die 

*• YJMnrglj curved, At0o£, diminutive of X(0of, a inxall atone, in allusion to the dense 
ptMotfc Witf; 6bscura t dbacute ha linlcmrtm 


January 30, 1931 
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two referred to Grypoltthax obscura present a quite different 
contour from the three referred to Grypohthax pavida. For 
the present and tn the absence of specific information in regard 
to cranial peculiarities, all of these penotic bones wdl be 
referred tentatively to this genus. The contours of the two 
periotics referred to this species are more rounded and less 
angular than those heretofore or hereinafter described, the 
pyriform internal acoustic meatus is strongly constricted 
anteriorly, the excavation on the outer denser portion of the 
periotic between the posterior process and the tuberosity is 
very narrow internally where it is shut off from the epitym- 
pantc recess by the fossa tncudts, and the pars cochlearis is 
expanded behind the level of the aqueduct of the cochlea 



« ttt 


Right periotic of Grypohthax obscura, No 4349, C A S, X 10 Fig 
131 Cerebral view Fig 132 Inferior view 

The postero-extemal angle or apex of the posterior process 
(fig 132) is missing on the type periotic. Most of the out- 
wardly projecting apex of this process is preserved on the 
paratype penotic (No 4347, C A S.). In its original condi- 
tion the ventral facet on the posterior process was no doubt 
longer than wide, shallowly concave at the base, and bounded 
by raised ventro-mternal and anterior margins The posterior 
and external faces of the posterior process above this facet are 
convex. The ventral or tympanic face of die pars cochleans 
is convex and rises rather abruptly from the fenestra waits 

The fenestra rotunda is larger than the fenestra ovalis and 
produces an indentation on the posterior face of the pars 
cochlearis The narrow external rim of the fenestra ovalis is 
complete Within die shallow vestibule can be seen die minute 
orifices of the semicircular canals. The epitympsnic orifice of 
die aqueduct of Fallopius is small, and die groove leading 
backward from it for the facial nerve does not sink below the 
level of the rim of the fenestra ovalis and is separated from 
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the hitter by a low caruia. The fosse for die stapedial 
is elongate and encroaches anteriorly upon the rim of the 
ftnestra ovalts, and internally upon the outer wall of the pars 
cochleorts. A sharp-edged crest bounds this fossa internally. 
There is a depression but no pit on the posterior face above 
the stapedial fossa as in Grypohthax panda 

The fossa tncudts is small and is bounded externally by a 
short Carina The posterior wall of the excavation on the 
outer denser portion of the periotic between the posterior pro- 
cess and the tuberosity rises more abruptly than the anterior 
wall The anterior process is rather robust, attenuated, and 
roughly three-sided on the distal third, and is furnished with a 
nipple-like tuberosity on the extremity The articular surface 
for the accessory ossicle of the bulla is elongated and rather 
deeply impressed 

From a cerebral view the pars cochlearts (fig 131 ) is seen 
to be not as strongly arched as in Lamprolithax stmulans, the 
surfaces of the outer denser portion of the periotic are more 
rounded, the entrance to the aqueduct of Fallopius is strongly 


Measurements of Prriotics (tu millimeters) 



» A"?’ 

No* 4347, 

C Lrft * 
Ptiatrpe 

Breadth of periotic at level of fenestra oeahs (from 
external face above excavation to internal face of 
pars cochlearts) 

id 4 

17 2 

Greatest length of periotic (tip of anterior process to 
tip of posterior process) 

27 1 + 

28 7+ 

Greatest dorso- ventral depth of periotic (from most 
inflated portion of tympanic face of pars cocktoaru 
and external excavation to most projecting point on 
cerebral face) 

11 2 

11 9 

Distance between ftnestra rotunda and tip of anterior 
process * * 

17 0 

19 0 

Distance between fenestra rotunda and tip of posterior; 
process 

13 2+ 

15 4+ 

Distance between epitynpoaic orifice of aquaiuetus 
Palbpti cad tip of anterior process 

13 9 

15 2 
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compressed, and the internal face of the anterior process is 
creased The internal acoustic meatus is narrowly pyriform 
m outline, rather deep, and incloses a reni form fossa which is 
occupied by the spiral tract The transverse crest is low, rather 
broad, and is pierced at the postero-extemal angle by the small 
foramen smgulore. The fossa which incloses the cerebral ori- 
fice of the aqueduct of the vestibule is narrow and rather deep, 
and near it in the usual position is the corresponding orifice 
of the aqueduct of the cochlea The pars cochleans swells out 
behind the level of these orifices 

21 Grypolifhax pavida Kellogg, new species 

Holotype Left penotic, No 4348. Paratypes. No 4350, 
Mus Calif Acad Set, and No 11575, Division of Vertebrate 
Paleontology, U. S. Nat Mus, from Sharktooth Hill, Kern 
County, California; Temblor Miocene, Charles Momce, Coll , 
1924 



Left periotic of GrypoUthax patnda, No 4348, C A S , X 1 0 Fig 133 
Cerebral view Fig 134 Inferior view 

Diagnosis On direct comparison, the penot£cs of this por- 
poise as a rule are separable from those of Grypohthax obscura 
by the presence of an irregularly flattened area on the cerebral 
face of the outer denser portion of the periotic, a broader 
excavation between the posterior process and the tuberosity, 
a low crest on the antero-extemal border of the ventral face 
of the pars cochleans, and a more rounded extremity of the 
anterior process 

It seems unnecessary to give a detailed description of the 
penotic of this porpoise inasmuch as most of It would be 
merely a repetition of the preceding description. Attention is 
directed to the presence of a sht-like pit on the posterior face 
above the stapedial fossa on two of these periotics (Nos 4348, 
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4350, C A S.), but on the third (No 11575, U S N M ) it 
is barely discernible The posterior and external faces of the 
posterior process immediately above the ventral facet are 
shelving The inflation of the pars cochieans posteriorly is 
•accentuated by a short crease which commences at the inner 
angle of the crescentic fenestra rotunda and proceeds inward 
in the general direction of the aqueduct of the cochlea The 
articular surface (fig 134) for the accessory ossicle of the 
bulla is subcordiform in outline, with a medial longitudinal 
elevation Opposite this facet and on the ventral face of the 
pars cochieans is a low crest which is quite distinct on two of 
these penotics (Nos 4348, CAS, and 11575, U S N M ), 
but is rather indistinct on the third (No 4350, CAS) On 
the type periotic (fig 133), the closure of the opposing walls 
of the original entiance to the aqueduct of Fallopius has been 
completed, leaving a minute orifice on the anterior margin of 
the pars cochieans The two remaining penotics illustrate the 
manner m which this closure has been accomplished 


Measurements of Penotics (tn mtlhmelers) 



No 4348, 
CAS 
Left 
Type 

No 4350, 
CAS 
Left 

Paratype 

No 11575 

U S N M 
Left 

Paratype 

Breadth of periotic at level of fenestra avaUs 
(from external face above excavation to inter- 
nal face of pars cochieans) 

16 2 

16 4 

16 5 

Greatest length of penotic (tip of anterior pro- 
cess to tip of posterior process) 

26 9 

26 S 

26 6 

Greatest dorso-ventra) depth of penotic (from 
most inflated portion of tympanic face of pars 
cochieans and external excavation to most 
projecting point on cerebral face) 

9 7 

9 9 

10 4 

Distance between fenestra rotunda and tip of 
anterior process 

17 9 

16 9 

17 * 

Distance between fenestra rotunda and tip of 
posterior process 

H 9 + 

14 6 + 

13 9 + 

Distance between epitympanic onfice of aqua- 
ductus FaUopit and tip of antenor process 

14 S 

13 7 

13 1 
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REPORT OF THE PRESIDENT OF THE ACADEMY 
FOR THE YEAR 1930 

BY 

C E GRUNSKY 
President of the Academy 

Following the usual practice, attention will first be directed 
m this report to the Academy’s membership There has been 
but little change in the total, despite the fact that a special 
effort brought m about ISO new members 

The members are classified as follows 


Patrons 10 

Honorary Members 15 

Life Members 94 

Fellows 63 

Members 923 

Junior Members 10 

Total 1124 

Of these. 

7 Life Members are also Fellows 7 

4 Patrons are also Life Members 4 

1 Fellow is also an Honorary Member 1 

3 Fellows are also Patrons 3 

1 Patron is not a member 1 

Total 16 

Actual Membership 1108 


Umy 29 . 1931 
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stood at 1086 

ISO 
27 
43 
58 

128 

Net gam dunng year 22 

Leaving the membership on January 1, 1931 , at 1108 


On January 1, 1930, the number of members 
New Membra s were added dunng the year 
Members lost by death 
Members resigned 

Members dropped (non-payment of dues) 


The Academy carries on its list of benefactors the following 
names 


Mr James Lick 


Deceased 

Mr Ignats Stem hart 


The Academy carries on its list of patrons the following 
names 


Mr George C Beckley 
Dr Prank E Blaisdcll 
Mr William B Bourn 
Hon William H Crocker 
Mr Peter F Dunne 
Miss Alice Eastwood 
Dr Barton Warren Evermann 
Mr Herbert Fletshhacker 
Hon Joseph D Grant 
Mr Edward Hohfeld 


Ltvtng 

Mrs Albert Kocbele 
Mr A Kingsley Macomber 
Mr John W Mailliard 
Mr Joseph MailUard 
Mr M Hall McAllister 
Mr G Frean Morcom 
Mr William C Van Antwerp 
Mr Edward P Van Duzee 
Dr E C Van Dyke 


Mr William Alvord 
Mr Charles Crocker 
Mr W M Giffard 
Mr John W Hendrie 
Mr William F Herrav|L 
Mr Henry M Holbrook 


Deceased 

Mrs Charlotte Hosmor 
Mr Ogden Mills 
Mr Alexander? Momson 
Mr Amanah Pierce 
Dr John Van Denburgh 
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Academy members who were called by death in 1930 are 
as follows . 


Dr Thomas Addison 

Member 

April 5,1930 

Mr* .Harry Babcock 

Member 

February 24, 1930 

Mr kobert C Bolton 

Member 

August 25, 1930 

Mr Elisha Brooks 

Life Member 

May 11, 1930 

Mr James F Campbell 

Member 

January 3, 1930 

Mr Warren D Clark 

Member 

May 9,1930 

Prof John N Cobb 

Member 

January 13, 1930 

Dr Lawrence A Draper 

Member 

January 3, 1930 

Mr A L Duncan 

Member 

August 19, 1930 

Col George C Edwards 

Life Member 

November 19, 1930 

Mr A W Foster 

Member 

October 14, 1930 

Mr Wm J Gilliland 

Member 

November 30, 1929 

Mr William Herrmann 

Meml>er 

September 30, 1930 

Mr Leonard Howarth 

Member 

May 12, 1930 

Mr W B Lewis 

Member 

August 26, 1930 

Mr A S Mangruzn 

Member 

September 3, 1930 

Mr Stephen T Mather 

Member 

January 22, 1930 

Dr William D Matthew 

Member * 

September 24, 1930 

Mr Robert S Moore 

Member 

February 16, 1930 

Mr John Partridge 

Member 

August 14, 1930 

Capt Albert H Payson 

Member 

January 25, 1930 

Hon James D Phelan 

Life Member 

August 7, 1930 

Mr G P Rixford 

Life Member 

October 27, 1930 

Mr J H Skinner 

Member 

June 12, 1930 

Mr William H Talbot 

Member 

November 5, 1930 

Mr John I Walter 

Member 

March 5,1930 

Dr Lucy M F Warner 

Life Member 

October 20, 1930 


In the year 1930, eleven free lectures were delivered at the 
stated meetings of the Academy, as follows * 

January 2 "The Horse town Formation of California ” By Mr Frank 

M Anderson, Honorary Curator, Department of 
Paleontology, California Academy of Sciences. 

March 5 “A Sab-arctic Summer " Illustrated By Mr Harry S 

Swarth, Curator, Department of Ornithology and 
Mammalogy, California Academy of Sciences 

April 2 "A Visit to the Desert and Forests of Australia " Illus- 

trated with motion pictures By Mr Joseph R Slevin, 
Curator, Department o riterpetology, California Acad- 
emy of Sciences. 
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May 7 "A Panamanian Pasear " Illustrated. By Mrs. M £ 

McLellan Davidson, Assistant Curator, Department 
of Ornithology and Mammalogy, California Academy 
of Sciences 

June 4 "Bird Banding " By Mr Joseph Maflliard, Curator Emeri- 

tus , Department of Ormthology and Mammalogy, Cali- 
fornia Academy of Sciences 

July 2 "Flags" Illustrated. By Mr C B Lastreto, San Francisco 

August 6 "The Proposed Salt Water Barrier in the Upper Bay 

Waters ’’ By Dr C E Gnmsky, President, Cali- 
fornia Academy of Sciences 

September 3 "Floral Zones of the California Deserts ” Illustrated By 
Mr John Thomas Howell, Assistant, Department of 
Botany, California Academy of Sciences 

October 1 "Seventh International Ornithological Congress, Amster- 
dam " By Mr Harry S Swarth, Curator, Department 
of Ornithology and Mammalogy, California Academy 
of Sciences 

November 5 "Our South Sea Islands " Illustrated by motion pictures 
and stereopticon slides By Mr Alvm Seale, Superin- 
tendent of the Stemhart Aquarium of the California 
Academy of Sciences 

December 3 "A Report on My Tnp to the International Botanical Con- 
gress " Illustrated By Miss Alice Eastwood, Curator, 
Department of Botany, California Academy of Sciences 

The Sunday afternoon lectures at the Museum building 
were continued throughout the year except during the vaca- 
tion months of summer Despite the inadequacy of the tem- 
porary lecture room, the attendance at these lectures has been 
satisfactory These lectures have included the following 

January 5 "With a Moving Picture Camera in Africa " Illustrated 
By Dr E C Franklin, Professor of Organic Chemistry, 
Stanford University 

January 12 "East Winds ” By Mr E A Beals, Consulting Meteor- 
ologist, Alameda, California 

January 19, "Aviation and Meteorology " Illustrated By Mr D. R 
Reed, Assistant Forecaster, United States Weather 
Bureau, San Francisco 
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January 26 


February 2 


February 9 


February 16 


February 23 


March 2 


March 9 


March 16 


March 23 


March 30 


April 6 


April 13 


'"The Climate of the Pacific Northwest ” By Mr, Melvin 
B Summers, in charge of the Seattle Weather Bureau 
and Climatological Service of the State of Washington, 
At present with the San Francisco office 

"Indians of Yosemite and Their Legends ’’ Illustrated By 
Mr Ansel F Hall, Chief Naturalist, National Park 
Service 

"Geology of the Lassen Region 11 Illustrated By Mr 
Harold Stein, Field Executive, Boy Scouts of America, 
San Francisco 

"Personal Experiences with Black and Grizzly Bears ” Illus- 
trated By Mr Joseph Dixon, Economic Mammalo- 
gist, Umvensty of California, Berkeley 

"Prehistoric Peoples of the Southwest " Illustrated By 
Mr Ansel F Hall, Chief Naturalist, National Park 
Service 

"An Engineer's Tnp to Japan and Adjacent Countries ” 
By Dr C E Grunsky, President of the California 
Academy of Sciences 

"Desert Insects ” Illustrated By Dr E C Van Dyke, 
Curator Emeritus, Department of Entomology, Cali- 
fornia Academy of Sciences 

"Some Problems m Game Conservation " Illustrated with 
motion pictures By Dr H C Bryant, Director, 
Bureau of Education, California Division of Fish and 
Game 

“The Amphibians of California ” Illustrated By Dr 
Tracy I Storer, Associate Professor of Zoology, Uni- 
versity of California, College of Agriculture, Davis, 
California 

"Game Trails, Steelhead Fishing on the Klamath ” Illus- 
trated By Mr Paul Fair, in Charge of Exhibits, 
United States Forest Service, San Francisco 

"Tumors " By Dr William Ophuls, Dean of the School of 
Medicme and Professor of Pathology, Stanford Uni- 
versity School of Medicme 

"Recent Advances in Public Health ” By Dr Herbert F 
True, Assistant Health Officer, City and County of San 
Francisco 
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April 20 

April 27 

May 4 

May 11 

May 18 

October 5 

October 12 

October 19 

October 26 

November 2 

November 9 

November 16 

November 23 
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“Trichinosis and It* Prevention " By Dr Karl F. Meyer, 
Director of the Hooper Foundation, University of Cali- 
fornia Medical School 

“The High Cost of Quackery " By Dr E L Gilcreest, 
Instructor m Surgery, University of California Medical 
School 

“General Aspects of Tuberculosis “ By Dr Robert A, 
Peers, Member of the California Department of Public 
Health 

“Pam 99 By Dr John Homer Woolsey, Assistant Clinical 
Professor of Surgery, University of California Medical 
School 

"The Cost of Being Sick " By Dr Morton R Gibbons, 
Lecturer on Medical Aspects of Insurance, University 
of California Medical School 

“Pur Seals A Million Dollar Business " Illustrated By 
Dr George Haley, Professor of Biology, St Ignatius 
College, San Francisco 

“Control of Predatory Mammals " Illustrated B> Dr 
E Raymond Hall, Curator of Mammals, California 
Museum of Vertebrate Zoology, University of Cali- 
fornia 

4 George Washington's First Wish " By Mr Edward Ber- 
wick, Pacific Grove, California 

‘The Way Wild Animals Do Things " Illustrated By Dr 
W E Ritter, Professor of Zoology, Emeritus, Scnpps 
Institution of Oceanography, La Jolla, California 

“California Floral Zones.'* Illustrated By Mr John 
Thomas Howell, Assistant, Department of Botany, 
California Academy of Sciences 

“Game Birds of California ” Illustrated By Mr Donald 
McLean, Field Naturalist, California Fish and Game 
Commission 

“African Big Game " Illustrated By Mr N B Liver- 
more Member Board of Trustees, California Academy 
of Sciences, San Francisco, 

“Our National Parks “ Illustrated By Colonel John R 
White, Superintendent, Sequoia National Park, Cali- 
fornia 
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November 30* “Reptiles and Amphibians, with especial Reference to the 
Rattlesnakes of California ” Illustrated with motion 
pictures and stereopticun slides. By Mr Joseph R 
Slevin, Curator, Department of Herpetology, Cali- 
fornia Academy of Sciences 

Dkcembfr 7 “A New Conception of Health Insurance os it vitally con- 
cerns the general public " Illustrated By Dr Ralph 
A Reynolds, San Francisco 


December 14 “The Mountains and Canyons of the Sequoia National 
Park " Illustrated By Mr Francis P Farquhar, 
Secretary Commonwealth Club, San Francisco 

Decfmwr 21 ‘'The Animal Kingdom The Reservoir of Disease " Illus- 
trated By Dr Karl F Meyer, Director of the Hooper 
Foundation, University of California Medical School 


December 28 * The Natural History of Magpies " Illustrated By 

Dr J M Linsdalc, Research Associate, m the Museum 
of Vertebrate Zoology, University of California 


List of Academy Publications in 1930 
Proceedings, Fourth Series 

Vol XVIII, Nos 17 and 18, pp 531-586 No 17— Report ok the President 
of the Academy for the Year 1929, by C E Grunsky No 18 — Report 
of the Director of the Museum and of the Aquarium for the Year 
1929, by Barton Warren Evermann (Issued April 8, 1910 ) 

Vol XIX, Nos 1, 2 and 3, pp 1-22 No 1, pp 1-6— Marine Mollusc a of 
Guadalupe Island, Mexico, by A M Strong and G D Hanna No 2, 
pp 7-12— Marine Molluska of the Revillagigedo Islands, Mexico, 
by A M Strong and G D Hanna No 3,pp 13-22— Marine Mollusca 
of the Tres Marias Tsi ands, Mexico, by A M Strong and G D 
Hanna (Issued June 4, 1930 ) 

Vol XIX, Nos 4 and 5, pp 23-56, plates 1 3 , 4 text figs No 4, pp 23-40, 
plate 1, 4 text figures— Some Rissoid Mollusca from the Gulf of Cali- 
fornia, by Fred Baker, G D Hanna and A M Strong No 5,pp 41-56, 
plates 2 3— Some Mollusca of the Family Epitonudae from the 
Gulf of California, by Fred Baker, G D Hanna and A M Strong 
(Issued July 15, 1930 ) 

Vol XIX, No 6, pp 57-64— Pliocene Deposits North of Simi Valley, 
California, by W P Woodnng (Issued July 15, 1930 ) 

Vol XIX, No 7, pp 65-83, 3 text figs— Geology of Sharktooth Hill, 
Kern County, California, by G Dallas Hanna (Issued July 15, 1930) 
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Vol XIX, No 8, pp. 85-93, 7 text figure* — Fossil Bird Rbmairs from tbs 
Temblor Formation Near Bakersfield, California, by Alexander 
Wetmore (Issued July 15, 1930 ) > 

Vol XIX, No 9, pp 95-104, 1 text figure — The Kilufish of San Ignacio 
and the Stickleback of San Ramon, Lower California, by George 
Sprague Myers (Issued July 15, 1930 ) 

Vol XIX, No 10, pp 105408 — Contributions to Oriental Herpetology 
IV Hokushu or Yezo, by Joseph R Slevm (Issued July 15, 1930 ) 

Vol XIX, No 11, pp 109-215, plates 4*15 — Marine Algae of the Revilla* 
gigedo Islands Expedition in 1925, by William Albert Setchell and 
Nathaniel Lyon Gardner (Issued December 30, 1930 ) 

Handbook of the Birds of Golden Gate Park, San Francisco, by Joseph 
Mailhard 


Items of Interest 

Some notable changes have occurred tn the personnel of the 
Officers of the Academy Mr M Hall McAllister resigned as 
Treasurer on July 1, 1930 In accepting his resignation, the 
Board of T rustees passed the following resolution 

“In accepting the resignation of Mr M Hall McAllister as a Trustee 
of the California Academy of Sciences, the Board does so with 
very great regret and feelings of real loss During Mr McAllis- 
ter’s many years of service as a member of the Board, he was 
ever watchful of the best interests of the Academy Hu services 
as Trustee and Treasurer were of the greatest help to the institu- 
tion and the Board wishes to express its high appreciation of his 
deep interest in the welfare of the Academy ” 

Mr F W Bradley was appointed to fill the unexpired term 

It is also to be noted that after long and faithful service 
beginning January 6, 1902, Mr J W Hobson retired at his 
own request from the office of Recording Secretary Hts 
services in this capacity terminated on February 19, 1930 It 
was with sincere regret that his associates on the Council saw 
his relinquishment, owing to physical disability, of the duties 
he had so long performed His place has been filled by Mrs 
J W. Hobson, who had for some time been assisting Mr 
Hobson in the keeping of records and other work connected 
with the office 
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On October 27, 1930, the Academy lost, by death, Gttlian 
Pickering Rixford, for many years a member of the Academy, 
one time its Recording Secretary, and at the time of his death. 
Librarian since December 24, 1924 The vacancy caused by 
Mr Rixford's death was filled by hts son, Dr Emmet Rixford. 

On November 19, the Academy lost, by death, Colonel 
George Cunningham Edwards, also for many years a member 
and First Vice-President since January 21, 1907 

Second Vice-President, Otto von Geldern, was appointed to 
fill the vacancy in the office of First Vice-President, and Dr 
Wm E Ritter was appointed Second Vice-President 
Donations to the publication fund to be used in the publica- 
tion of a handbook on the Birds of Golden Gate Park, by 
Joseph Mailliard, have been made during the year as follows 


Mrs F W Bradley (Mary Parks Bradley) $200 

Mr Selah Chamberlain 200 

Mr William H Crocker 200 

Mr Herbert Fleishhacker 200 

Mr J D Grant 200 

Mr Chas Kendrick 200 

Mr Edward J McCutcheon 250 

Mr Louis F Monteagle 200 


A donation of $1,200 to the Department of Botany was 
made by Miss Alice Eastwood, Curator of that Department 
By reason of this donation, Miss Eastwood became a Patron 
of the Academy 

Mr McAllistei has again contributed the sum of $100 to 
the Committee on the Conservation of Wild Life, of which 
he is Chairman For some years past he has made a like 
annual contribution 

The Academy, some time ago, expressed its willingness to 
cooperate with the Seismological Society of America and has 
now allotted definite space in the basement of the museum 
building for the installation of a seismograph When this is 
installed the Academy will provide the necessary observer 
The installation is being made without cost to the Academy 

Several montjis ago a representative of Karl Zeiss and 
Company was in San Francisco to awaken interest in the erec- 
tion of a Planetarium The apparatus for a planetarium such 
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as the Adler Zeiss Planetarium of Chicago, the Pels Zeiss 
Planetarium of Philadelphia and the Griffith Zeiss Plane* 
tanum of Los Angeles, the latter about to be erected, is manu- 
factured and furnished by the Zeiss Company While no 
progress appears to have been made in enlisting financial sup- 
port for this project, opportunity was nevertheless afforded to 
the Academy to express its interest in die matter and to offer 
to accept the management of the planetarium if the same be 
located on some site convenient to the buildings of the Acade- 
my in Golden Gate Park. 

The popularity of the Steinhart Aquarium has not waned 
On Saturdays, Sundays, and holidays, the Aquarium is fre- 
quently over-crowded More floor space is needed for the 
convenience of visitors and much more tank space is needed 
for additional material The aquarium at San Francisco 
should be second to no other aquarium in this country Ap- 
preciating this fact, an appeal was made to the city authorities 
several months ago for funds, in the amount of $750,000, for 
an extension to the aquarium This sum would suffice to 
treble the floor and tank space It would be a gracious act on 
the part of the City either out of current funds or by means 
of a bond issue to provide the money now needed for the en- 
largement of the Steinhart Aquarium It is hoped that this 
view will prevail 

The Academy is about to begin the erection of the first unit 
of an East Wing in which the Leslie Simson African Mammal 
collection is to be installed Material for the exhibits sent 
from Africa by Mr Simson is arriving from time to time 
Our Curator of Exhibits, Mr Tose, has recently returned 
from Africa where he collected material for accessories and 
made color sketches of the habitats of the wild life which is to 
be put on display But here, as in the case of so many of the 
Academy's activities, not all can be done which should be 
done There is a sore lack of funds with which to erect ade- 
quate buildings In the circumstances the Academy has felt 
impelled to have recourse to its credit and has borrowed some 
$255,000 with which to begin the erection of its East Wing 
While this entails a large annual outgo fo; interest, vet it 
appears fully justified in view of the fact that Mr Simson 
has himself turned over to the Academy, or rather has placed 
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in escrow, property having an aggregate value of about 
$150,000, which will offset in some measure the Academy’s 
proximate outlay of capital While this sum stands as die 
property of the Academy, the income therefrom must go to 
Mr Simson during his lifetime 

In its present quarters the Academy has insufficient space. 
The collections are expanding in its various departments and 
even passageways are being over-stocked with cases of re- 
search material In view of this fact and because of the 
urgent need of extending research activities, the officers of 
the Academy made an appeal to the Rockefeller Foundation 
for funds with which to erect all of the proposed East Wmg 
except only the Auditorium This application has quite re- 
cently been denied Building activities will, therefore, have to 
be restricted to the first unit, for a time at least, until some one 
comes to the Academy’s aid with an adequate endowment or 
bequest 

Plans for the East Wing of the Academy have been pre- 
pared by Architect Lewis P Hobart These had been suf- 
ficiently advanced a few weeks ago to permit calling for bids 
to construct the first unit thereof, which is urgently needed 
both for the housing of the African mammal exhibits as ex- 
plained, and for the expansion of the Academy’s research 
activities 

Satisfactory proposals having now been received, it is ex- 
pected that before the end of this year the building will be 
available for occupancy 

In this connection a word relating to the finances of the 
Academy will not be out of place 

The book value of the assets of the Academy appears at 
$2,143,629 At the time of the completion of the West Wing 
of its buildings m Golden Gate Park m 1916, the Academy 
was in debt about $350,000 This indebtedness was gradually 
reduced to $195,000 at which amount it stood when the new 
loan was made a short time ago for present building purposes, 
which, in the course of the current year, will bring the total 
indebtedness to $450,000 But as already explained, the in- 
creased indebtedness is in part offset by the property received 
from Mr Simson and now m escrow for the Academy 
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The valuable work being done in the Academy’s depart- 
ments will appear from the several reports of die Director of 
the Museum, of the Curators of the various departments, and 
of the Superintendent of the Aquarium. To all of those who 
have in any way contributed to the Academy’s activities, I 
desire on behalf of our membership for whom 1 am speaking, 
to express sincere appreciation This extends, too, to the 
services of Attorney Edward Hohfeld who has ever been 
ready to assist with advice when called upon 
In looking back over the year’s activities, some progress is 
to be noted, but the Academy is still waiting and hoping for 
an endowment of sufficient magnitude to place it where it 
belongs, — well up m the front rank of like institutions else- 
where m the world 
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XIV 

REPORT OF THE DIRECTOR OF THE MUSEUM 
AND OF THE AQUARIUM FOR THE YEAR 1930 

BY 

BARTON WARREN EVBRMANN 
Director of the Museum and of the Aquanum 


The Annual Report of the Director for the year 1929 was 
presented to the Academy at the Annual Meeting, February 
19, 1930 The present report, submitted at this Annual Meet- 
ing, February 19, 1931, sets forth briefly the scientific and 
educational activities of the Academy for the calendar year 
1930 


Personnel 

The employees of the Museum as of January 1, 1931, were 
as follows* Dr Barton Warren Evermann, Director and 
Executive Curator of the Museum and of the Aquarium, and 
Editor of the Academy publications, Susie M Peers, Secre- 
tary to the Board of Trustees , Annie G Hobson, Recording 
Secretary of the Academy, Alice Eastwood, Curator, John 
Thomas Howell, Assistant Curator, and Kate E. Phelps, as* 
sistant, Department of Botany , Edward P Van Duzee, Cura- 
tor, J. O Martin and Amy Williamson, assistants, Dr Edwin 
C Van Dyke, Honorary Curator, Dr Frank E Blaisdell, Re- 
search Associate, and Dr Frank R Cole, Associate Curator 
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tn Dipterology, Department of .Entomology; Frank Tose, 
Chief, and Richard Cayzer and Cedi Tose, assistants, Depart- 
ment of Exhibits, Dr Barton Warren Evermann, Curator, 
and H Walton Clark, Assistant Curator, Department of 
Fishes , Joseph R Slevm, Curator, Department of Herpetology, 
Dr Walter Kenrick Fisher, Curator, Department of Inver- 
tebrate Zoology, Thomas Cowles, Assistant Librarian, and 
Veronica J Sexton, Library assistant , Harry S Swarth, Cura* 
tor, Mary E McLellan Davidson, Assistant Curator, and 
Joseph Mailhard, Curator Emeritus, Department of Orni- 
thology and Mammalogy ; Dr G Dallas Hanna, Curator, Dr 
Leo George Hertlem, Assistant Curator, Winifred Morrison, 
and John L Nicholson, Jr , assistants. Dr Frank M Anderson, 
Honorary Curator, and Dr Roy E Dickerson, Research As- 
sociate, Department of Paleontology; Constance W Camp- 
bell, stenographer, part time, Evelyn Larsen, office assistant, 
part time, Raymond L Smith, general assistant, Mabel E 
Phillips, check-room attendant, William C Lewis, janitor, 
Hugh Jones, assistant janitor ; Allen Weatherwax, lecture at- 
tendant, Patrick O’Brien, day watch, Archie McCarte. night 
watch, Nellie Marshall, attendant, part time, Fred Tanaka, 
janitor, part time 

The Aquarium staff and employees as of January 1, 1931, 
were as follows Dr Barton Warren Evermann, Director, 
Susie M Peers, Secretary, part time , Constance W Campbell, 
stenographer, part time; Evelyn Larsen, office assistant, part 
time, Alvin Seale, Superintendent, Robert J Lanier, Assis- 
tant Superintendent, Phyllis Beardslee, doorkeeper, Clynt S 
Martin, chief engineer, B. T Culleton, first assistant engi- 
neer, John A Dwyer, second assistant engineer, Clyde E 
Guidry, chief attendant, Jack Solmi, first assistant attendant, 
L R. Solim, second assistant attendant , Leon Maxwell, third 
assistant attendant, Frank J Maxwell, relief engineer and at- 
tendant, S J Sbenefield, carpenter and general utility man, 
Patrick O’Neill, janitor, Patrick McArdle, assistant janitor, 
Frank Haley, day watch 

May Peffer, library assistant, resigned January 11, 1930 
Her place was taken by Veronica J. Sexton, February 7. 
Barbara Cowles was employed as temporary library assistant 
from December 8, 1930, to January 1, 1931 Robert Tbomp- 
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son, Jr, lecture attendant and library assistant, resigned June 
10, 1930 Allen Weatherwax took his place as lecture atten- 
dant October 5, 1930 Russell Hendrick, assistant, Depart- 
ment of Exhibits, resigned May 16, 1930 Winifred Mor- 
rison began work as assistant in the Department of Paleon- 
tology, March 12, 1930 James Campbell was employed as tem- 
porary assistant in the Department of Fishes part time in 
1930 Harold Thayer was employed as temporary assistant m 
the Department of Fishes from April 26 to June 12, 1930 
Mrs Nellie Marshall began work as part time attendant 
February 9, 1930 Enid A Larson began work June 16 as 
temporary check-room attendant m the absence of Mabel 
Eleanor Phillips She was employed in this position up to 
October 15 She worked in the Department Of Fishes from 
October 15 to November 15, and in the Department of Herpe- 
tology from December 1 to 6, 1930 Gust Anderson was em- 
ployed as temporary night watchman in the absence of Hugh 
R Jones from September 1 to 20, 1930 J N Angelucci. 
third assistant attendant, resigned August 31, 1930 Leon 
Maxwell took his place September 1, 1930 Peter Busalacchi 
was employed as temporary help, November 12, 1930, in place 
of Leon Maxwell who was injured and temporarily unable to 
work Robert J Lamer was appointed Assistant Superinten- 
dent of the Steinhart Aquarium February 1, 1930 Charles 
W Hibbard, assistant collector, resigned November 16, 1930 
Elsie von Larisch was employed as temporary typist from 
August 4 to October 31 Frank Haley took the place of 
James Cavanaugh as day watch 

Cooperation with Public and Private Schools, with 
Other Institutions, and with Individuals 

The Museum continues to be of service to the schools, other 
institutions, and individuals in their educational and scientific 
work 

All available space for public exhibits has long since been 
utilized, nevertheless, our Department of Exhibits continues, 
as material and time permit, to prepare new educational ex- 
hibits to put on display so soon as suitable exhibition rooms 
become available 
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During the year the research oollections in the various de- 
partments increased greatly, particularly in the departments of 
Botany, Entomology and Paleontology, as is shown m the 
reports of die respective curators. 

Twelve portable habitat groups of animals were loaned to 
the Berkeley public schools where they were kept in circulation 
throughout the school year At the end of the school year 
these portable exhibits are returned to the Academy for in- 
spection and storing during the summer vacation. The 
Academy continues to loan to schools and investigators speci- 
mens of birds, mammals and other objects requested. And 
quite a number of investigators and special students come to 
our laboratories, particularly in botany, ornithology, herpe- 
tology and paleontology, for the purpose of special study 

The Academy receives many letters from the general public, 
asking for information on many and diverse subjects, not all 
of a scientific nature. 

These are usually referred to the appropriate department 
and the information requested is supplied, whenever possible, 
by the Director or the Curator of the department concerned 
This frequently requires a considerable amount Of time m re- 
search or consultation of literature 
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Grand total since opening of the Aquarium September, 1923 7,345,619 
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Schools Visiting the Museum in 1930 

Following is a list of the schools, the grades, teachers, num- 
ber of pupils, and dates of visits in 1930 


San Francisco Schools Visiting the Museum in 1930 


Date 


Number 


1930 School Grade Pupils Tracker 


Jan. 

23 

Everett Jr 

H9 

15 

E Browne 

«r 

31 

Commodore Bloat 

5th 

38 

M d* Erlach 

* 

31 

Hawthorne 

6B 

36 

P C Mutter 

Peb 

4 

Sherman. 

6B 

27 

M Doran 

u 

6 

Sherman 

2-JB 

66 

C R Murray, A Turner 

n 

6 

L© Conte 

4A-4B 

43 

Jcamue Straasner 

0 

6 

Sarah B Cooper 

3A-3B 

74 

C MacCurra.T Meachum 

* 

7 

Sherman 

5B 

33 

M Denny 

0 

7 

John Muir 

Ungraded 

14 

M L Kennedy 

0 

8 

Everett Jr High 

09-Ho 

15 

Elsie Browne 

m 

13 

Hawthorne 

6H 

46 

C Hackman, M Gallagher 

u 

14 

Golden Gate 

4A 

27 

M Maughan 

u 

14 

Columbua 

6B 

34 

Isabel Elkins 

a 

17 

Poly H 6 

U'Buri 

19 

J Koehler 

H 

18 

Jean Parker 

4A 

40 

C Beidker 

* 

18 

Patrick Henry 

5A 

33 

B Mac Lean 

0 

25 

Le Conte 

3B 

28 

Miss Michel 

0 

26 

Hawthorne 

SA-5B 

35 

M K Doherty 

u 

26 

Commodore Stockton 

5A 

31 

H F Jamieson 

0 

28 

E R. Taylor 

3B 

32 

K M Bra sell 

0 

28 

Jean Parker 

5B-6A 

72 

M Valsanglacomo 

Mar 

5 

E R. Taylor 

5B 

25 

O Wilow 

* 

6 

Grant 

4B 

40 

E Johnson 

« 

6 

Columbua 

3A B 

32 

M K. Schnfttger 

« 

16 

Everett Jr High 

Junior H 

16 

E Browne 

M 

10 

Crocker Jr High 

119 

TO 

M Hibbard 

N 

11 

Argonne 

6A 

14 

J A Plevm 

« 

11 

Poly H School 

10 

18 

Koehler 

ft 

11 

Francis Scott Key 

4A 

38 

O Schell 

ft 

14 

Sarah B Cooper 

Ungraded 

14 

R Stauer 

ft 

14 

Guadalupe 

5A 

38 

M Johnson 

ft 

14 

Adams 

3A 2B 

24 

A, McVeigh 

m 

15 

State Teacher** College 


17 

Lea Reid 

ft 

19 

Outdoor School 

Kindergarten 

1* 

Marie Brown 

ft 

20 

Franklin 

Jr Primary 

22 

Mane A Reilly 

ft 

20 

Galileo 

High School 

17 

E Kluegel 

ft 

21 

Bret Harte 

Ungraded 

11 

C W Sullivan 

« 

22 

Everett Jr High 

HP 

10 

E Browne 

ft 

23 

Portola 

l-7th 

46 

M Crosby 

ft 

23 

Commodore Stockton 

4A 

24 

H Jacobs 

ft 

25 

Sheridan 

4A 

31 

M A. Lenta 

■ 

25 

Lincoln 

Ungraded 

10 

P A Bruity 

ft 

26 

Monroe 

5A 

30 

N P Hockley 

ft 

26 

Presentation 

8B 7B 

too 

S Xaveria 

ft 

27 

Com Stockton 

4A-4B 

58 

M Richter, M Holt 

ft 

27 

Burnett 

3A 

36 

A Gibson 

ft 

27 

Suanywde 

5A 

37 

P Kelly 

ft 

28 

Argonne 

2A 

36 

P Stockton 

H 

31 

Lafayette 

7th-8th 

33 

M Copeland 

ft 

31 

Jumpero Berra 

5A 

40 

Miss Akers 
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Date 



Nuum 

nt 

1930 

School 

Grade 

Pupils Teacher 

April 

2 

Twin Pcakt 

1A-1B 

21 

Florence McNeOl 

«« 

2 

Bernal 

7B 

34 

Olive A Perry 

• 

3 

Bernal 

7A 

35 

B Kelly 

If 

3 

Paul Revere 

5A 

37 

M J Ludwig 

M 

4 

Washington Irving 

5B-6A 

76 

Edna Murphy 

if 

4 

Sherman 

Ungraded 

11 

C Middleton 

M 

5 

Jefferson Union 

8th 

12 

M Miller 

« 

5 

Prescott 

6th 

34 

M Campanart 

il 

3 

Everett Jr High 

Mixed 

14 

W Browne 

if 

B 

Fremont 

High 6th 

37 

8 A, Perry 

H 

B 

Galileo 

High School 

20 

MusKauta 

if 

9 

Poly High School 

H9 

13 

Koehler 

M 

9 

Dudley Stone 

Special 

33 

G Moeby. M Jones 

•f 

10 

Guadalupe 

6-7-8-Girls 

43 

K. Growney 

if 

10 

Bryant 

4-5 

27 

L Moncnaff 

0 

11 

E R Taylor 

4B Grade 

26 

B M Roth 

•1 

11 

Marshall 

3A 

28 

M. Mack 

6ft 

17 

Knightoen 

2-3-4-S 

30 

A Frey, B Moody 

if 

18 

Daniel Webeter 

Tumbling Cl 

17 

D Busing 

* 

19 

Everett Jr High 

Mixed 

12 

E Browne 

U 

21 

Etnererm 

2A 

25 

M H Letbel 

m 

23 

Jean Parker 

Sight Con 

12 

U Duane 

m 

23 

Hamlin School 

3 

12 


« 

23 

Sunnyride 

6B 

37 

C Benehsba 

«f 

28 

Burnett 

4A 

39 

L Sweeney 


29 

St. Agnes 

Second 

31 

Sister Victonne 

w 

29 

St Agnes 

5 

50 

Sister Benegne 

May 

8 

Longfellow 

4B 

39 

J Kane 

« 

9 

Mt Eden 

Mixed 

50 

Misses Oliver, Good 


9 

Raphael Weill 

2A 

31 

A J Johnson 


13 

8umiyaide 

6A 

27 

Mn V Kelley 

* 

13 

Poly High School 

L2 

18 

Koehler 

a 

13 

Grant 

7A 

46 

JL N Wilton 

N 

13 

Hamlin 

Jr 8r -Bot 

12 

S Davis 

« 

13 

Lincoln 

5A 

26 

D Rich 

a 

14 

Parlcaide 

4B 

28 

C T Berthe 


14 

Geary 

3B 

31 

H Shorn 

a 

14 

Poly High School 

L2 

19 

Koehler 

« 

15 

Guadalupe 

6A 

32 

T B Cummings 

a 

15 

Paul Revere 

3B 

39 

Evelyn Bister 

a 

10 

Paul Revere 

4A 

38 

D Christie 

a 

16 

Knightaen 

7-8 

31 

A. McKinnon 

a 

16 

Cabnllo 

Kindergarten 

46 

M Springer 

a 

19 

Corpus Chnati 

6-7 

60 

Bister St Joseph 

M 

21 

Notre Dame H S 

Secretarial 

41 

Sisters 

a 

21 

Fremont 

H2 

30 

M Donelson 

a 

21 

Lowell High 

10th 

5 

A Schwarts 

a 

21 

Redding 

4A-4B 

78 

Muses Gardiner 

a 

22 

St. Joan of Arc 

6-7-8th 

101 

Sister St Joseph 

a 

22 

Central 

5 6th 

46 

Adeline Field 

a 

22 

Lincoln 

2-Jd 

54 

A Hardy, B Steel 

a 

23 

Bryant 

4B 

29 

B Leary 

a 

23 

Bryant 

3A 

40 

M Kosneeke 

a 

23 

Hawthorne 

SB 

33 

F B Nippert 

a 

23 

Commodore Stockton 

4B 

35 

A. Barter 

a 

26 

Burbank 

H8 

28 

H. M Williams 

a 

26 

St. Peter 1 • 

3d -4th 

too 

M Roberta 
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San Francisco Schools Visiting the Museum in 1930— CSMftmwt 


DATS 



Num 

K* 

1930 

School 

Guana 

Pupfu Tkachbu 

May 27 

B R Taylor 

6A 

36 

H Taping 

« 

27 

St. Ague* 

7th, Commercial 

74 

Sr M Martin 

« 

27 

Poly High School 

L2 

20 

M S Juawl 

m 

27 

Polytechnic 

L2-BWngy 

40 

M 8 Jus*) 

u 

28 

Garfield 

4th 

50 

C McKaon 

* 

28 

Bmeraon 

4B 

38 

H Bain 

0 

29 

8 San Francisco 

6th 

35 

O B Garin 

« 

29 

Junipero Berra 

4B 

60 

D L Baird 

June 

4 

Crocker Jr High 

H8 

20 

M Hibbard 

M 

5 

Sarah B Cooper 

6A 

31 

W J Karnes 

0 

9 

S F 6 T College 

V Zoology 

30 

B Kaunta 

V 

9 

Woodrow Wilson Jr H 

L9 

15 

M D lanes 

0 

9 

Commodore Stockton 

6B 

37 

G Morton 

U 

9 

Commodore Stockton 

6B 

30 

M Behn 

* 

10 

Pacific Heights 

5B 

33 

R B Dreyfus 

0 

12 

Jefferson 

IB 

33 

L Nolan 

July 

16 

Teacher's College 

College 

17 

B Kaunta 


22 

Teacher's College 

College 

11 

B Kaunta 

u 

21 

Teacher's College 

Zoology 

19 

B Kaunta 

Atm 

1 

Teacher's College 

Zoology 

17 

B Kaunta 

m 

19 

Columbus 

4A-B 

29 

H B Grant 

H 

27 

Raphael Weill 

6A-6B 

33 

H Baxter 

Sept 10 

Edison 

4B 

30 

C Reed 

0 

10 

Edison 

4B 

36 

R S MUler 

* 

10 

Jefferson 

Eighth 

34 

M H Traynor 

M 

14 

Raphael Wetll 

IB 

26 

D Thompson 

« 

16 

Lafayette 

IB 

36 

M Harrington 

M 

17 

Junlpero Semi 

2 *A SA 

86 

Ahlgiwn, Baird 

41 

19 

Bernal 

8B 

37 

M C Beale 

n 

19 

Lafayotte 

3B 

38 

L C Webb 

«( 

20 

Emerson 

6A 

12 

Mm Cumd 

H 

23 

Franklin 

3A-2B 

3ft 

6 Hagerty 

0 

25 

Golden Gate 

JA-3B 4A 

75 

L King M Laug 

H 

25 

Bay View 

Low 8eventh 

31 

1 E Loughlm 

0 

26 

E R Taylor 

5B 

14 

L E Kamuff 

« 

26 

Grant 

4A 

44 

B Johnson 

Oct 

2 

Miss Ransom s 

8th 

11 

Rogula Bemays 

« 

2 

17 of California 

Landscape Design 8 

H W Shepherd 

« 

3 

Parkside 

2B 

29 

A H Ercolmi 

« 

3 

Emerson 

6B 

38 

A E Sharpe 

M 

6 

Girls High 

H8 Sc ience 

26 

M Pettit 

« 

8 

Central 

3-4 

44 

R Grayson 

H 

9 

Sherman 

4A 

11 

E A Shipaugh 

« 

10 

Franklin 

L4th 

40 

E Callahan, G Hill 

m 

11 

Emerson 

5A 

13 

B Fortune 

m 

13 

B R Taylor 

3B 

29 

Olive Parker 

m 

14 

Cafaritlo 

5B-6A 

34 

A B Green 

a 

15 

Sunnyside 

6th 

34 

C Benelisha 

0 

16 

Laguna Honda 

SB 

32 

B Mayers 

m 

16 

Commodore Stockton 

6A-6B 

34 

L BroveUi 

* 

16 

St, Ignatiua College 

College 

16 

Geo Haley 

■ 

16 

Presidio Jr High 

7th Grade 

26 

0 C Netaasfael 

0 

16 

Laguna Honda 

5A 

37 

E Ohaa 

* 

17 

Bay View 

8B 

27 

R 1 Morrow 


17 

Emerson 

6A 

38 

O La Jaime 

« 

17 

Franklin 

Low 4th 

29 

Jeasymae Dodge 

0 

17 

Girls High 

H10 

28 

S Ward 
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Date 



Number 

1930 

School 

Grads 

Punas Tbachss 

Oct. 

17 

E R. T*yk>r 

6A 

31 

A Bhaonetta 

m 

30 

Hawthorne 

4th 

35 

Gertrude Flanagan 

n 

20 

Hawthorne 

2B-JA 

59 

M Cmh 

u 

21 

Predark Burk 

3d~4th 

17 

M Odd 

m 

21 

Prude Seott Key 

8th 

31 

A DowUuf 

m 

21 

Girls High 

H10 

36 

S Ward 

m 

23 

All Schools 

Camp Fire 

12 

B. B* Boyea 

H 

24 

St John School 

High School 

36 

Sister Pauline 

M 

24 

Garfield 

4B 

30 

C McKeoa 

m 

24 

Garfield 

4A 

30 

A. McDonald 

u 

24 

Lafayette 

4B 

37 

T U Williams 

m 

27 

Sarah B Cooper 

5th 

36 

I* Brown 

m 

29 

Guadalupe 

5A 

39 

8 Freer 

m 

29 

Monroe 

7A 

28 

P L* Plevin 

41 

29 

Garfield 

Ungraded 

17 

D UDarritt 

4f 

30 

Emerson 

4A 

38 

H Bain 

41 

31 

Hawthorne 

5A 

41 

M Lahaney 

Nov 

3 

Prank M MoCoppin 

3A-3B 

34 

A L Barrett 

44 

5 

Bay View 

7A 

30 

Ethel 

44 

5 

Jean Parker 

6A 

*3 

May Casey 

<1 

S 

Fairmont 

6th 

8 

1 Garwood 

44 

8 

Westlake Jr High 

H9 

3 

M Carmichael 

«4 

10 

Argonne 

2d 

29 

L E Andersen 

(■ 

u 

Galileo 


19 

A Kluegel 

• 

14 

Garfield 

4A-4B 

30 

C McKson 

<1 

14 

Monroe 

8A 

27 

E H Stem 

44 

19 

Roosevelt 

16 

13 

A G Soares 

41 

20 

Jean Parker 

3d 

30 

M Wramp 

Dec 

1 

E R. Taylor 

4A 

30 

Gwen Bellman 

a 

12 

State Teacher's College 


21 

M Guam** 

« 

11 

Howard Avenue 

H8 

24 

W E Brown 

a 

11 

State Teacher'* College 


24 

M Guemrd 

«t 

11 

State Teacher's College 

Freshmen 

60 

E Pickard 

H 

11 

State Teacher** College 

Zoology 

24 

E Pickard 

U 

11 

Lnureau 8chool 

H8 

14 

W Naturik 

a 

17 

State Teacher's CoUegv 

Freshmen 

20 

E M Fisher 


Dats 

Schools Outside of San Fsancisco Visiting the Museum 

Number 

1930 

School 

Grade 

Pupils Teacher 

Jan 

10 

Menlo Park 

34-4th 

34 

Ivy Laughlw 

■ 

31 

Washington, Alameda 

6th 

34 

M Snyder 

Peb 

1 

North Brae, San Bruno 

Nature Study 

12 

Ovate Seeney 

« 

4 

Le Conte, Berkeley 

6th 

21 

S Hamilton 

m 

28 

Elem< School* Berkeley 

3d 

26 

B Norton 

Mar 

6 

Katherine Branson 

2d 

6 

Isabifl Cbcaaut 

ft 

8 

Crocker, Daly City 

5tb 

33 

M Paekwood 

ft 

8 

Roseville, U High 

Jra-Sr* 

13 

8 B naming 

u 

15 

U C, Berkeley 

ZooL 113 

27 

J GrinasU 

u 

22 

San Mateo, Jr C 

Biology 

32 

Dr fihspbwd 

« 

28 

Pleasanton 

8th 

2S 

M G. Nobis 

April 

3 

Central, Redwood City 

6th 

30 

Irene Crosby 

d 

11 

Pittsburg 

4*8th 

170 

M Ellis, Yoangberg 

m 

28 

Felton, 8. Crus Co 

6-’*8 

32 

M M Oliver 
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Schools Outside op San Francisco Visiting the Musbum^Cm(mm(«^ 


DATS 



Numbs r 

1990 

School 

OftASS 

Pupils Trachsr 

May 

2 

Weet Park, Tracy 


44 

W R. Hoar 

U 

2 

Amer Canyon, Napa Co 

1-Sth 

45 

V Schebler, B O’Hagan 

ft 

3 

Tech High, Oakland 

Latin 

60 

H B Garmon 

it 

15 

Jefferson, Colma 

8th 

27 

M H Traynor 

U 

16 

Irvington Grammar 

8th 

23 

D G Scale 

•4 

16 

Columbus, Berkeley 

4th-5th 

90 

S J Irwin 

u 

18 

Melrose, Oakland 

High 6th 

19 

L Bronner 

m 

21 

Columbua 

4th-5th-6th 

65 

M Wilson, Shapero 

“ 

24 

Tamalpais Park 

4th 

30 

Edna Maguire 

H 

24 

Belvedere 

7th-8th 

10 

Myrtle D Ensign 

m 

24 

Burbank, Berkeley 

H-7th 

16 

C McKinnon 

June 

5 

Jefferson* Colma 

4th 

32 

H A Madonna 

u 

7 

Walnut Creek 

6 7-8th 

114 

M Parsons C Laggsn 

M 

24 

Laurel, Oakland 

Low 6th 

52 

8 Davidson 

Aug 

14 

Intermediate, Lodi 


23 

B F Van Vk>ar 

" 

4 

V C Berkeley 

4A-4B 

33 

E W Gifford 

Oct 

22 

Bdgemont, San Bruno 

8th 

37 

Jane B Tngg 


30 

Franklin, Berkeley 

High 4th 

35 

C McEnerny 

“ 

30 

Franklin, Berkeley 

High 6th 

45 

B J Seabury 

a 

31 

FrankHn, Berkeley 

Special 

18 

G Hill yard 

Nov 

$ 

U C Davie 

Zoology 

19 

Tracy Btorer 

a 

14 

8, T College, San Joee 

2d 

52 

B C Walsh 

V 

14 

University High, Oakland 

10th 

68 

Jean M Nelson 

tf 

21 

Univereity High, Oakland 

L6th 

86 

B Lucas 

SI 

21 

Visitacinn Valley 

5B-6A 

38 

Helen Griswold 

Dec 

3 

Weber College 

Jr College 

28 

Eva Browning 

■ 

4 

Turnbull San Mateo 

6th 7th 

53 

H J Neuling 

A 

6 

Lomita Park 

7th*8th 

37 

B MatKeiule 

« 

18 

Burlingame, Y M C A 


22 

R Simrock 


SUMMVRY 


Schools of San Francisco 
Total Number of Pupils 
Total Number of Teachers 
Total Number of Classes 


6526 6526 

208 
216 


Schools Oulstde of San Francisco 
Total Number of Pupils 
Total Number of Teachers 
Total Number of Classes 


1676 1676 

47 
56 


8202 
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Schools Visiting Steinhakt Aquarium in 1930 

Following is a list of the schools, the grades, teachers, num- 
ber of pupils, and dates of visits in 1930 ‘ 


Schools or the City and County of San Francisco 


* 


Date 

1930 

School 

Gsadb 

Nunn 

Puma TxACicga 

Jiut 

31 

Geo Peabody 

2A-2B 

34 

L Roach 

m 

23 

Pacific Height* 

3A 

14 

Mim Greenwood 

m 

31 

Hawthorne 

6B 

36 

F.C Muller 

Feb 

4 

Sherman 

6B 

27 

M Doran 

• 

6 

L c Conte 

4A-4B 

39 

J Streamer 

a 

6 

Sarah B Cooper 

3A-3B 

72 

C MmoCarra.F Meachum 


7 

Sherman 

SB 

33 

M Denny 

« 

7 

John Muir 

Ungraded 

14 

M L. Kennedy 

« 

11 

Alvarado 

SB 

60 

O P Gsrety, 1L Penn- 

m 

H 

Hawthorne 

6A 

46 

leather 

C Hackman 

U 

14 

Columbia* 

6B 

33 

J W Elkina 

* 

14 

Grant 

6A-6B 

35 

Mr*. R N Wilson 

• 

14 

Golden Gate 

4A 

27 

M Maughan 

U 

18 

Jean Parker 

♦A 

40 

C Seidkin 

m 

18 

Jefferson 

Kindergarten 

39 

D Decatur 

9 

26 

Hawthorne 

5A-4B 

35 

M E Doherty 

« 

28 

Jean Parker 

5B-6A 

36 

Norma Valaangiacomo 

m 

28 

E R Taylor 

SB 

32 

K M Braaill 

Mat 

1 

Calvary Baptist Church 

Junior* 

9 

MiiLR Camp 

n 

1 

S F Sutro 

Mixed 

27 

Florence Wiggins 

M 

5 

C R Taylor 

3A 

27 

A Wilcox 

« 

5 

Columbus 

3A*B 

32 

M K. Schiullger 

m 

6 

Grant 

4B 

38 

E Johnson 

m 

8 

Crocker School 

High 5th 

33 

Mr* Peckwood 

m 

10 

Crocker Jr High 

High 9th 

30 

Mim M E Hibbard 

M 

11 

Sarah B Cooper 

Ungraded 

14 

P Stauer 

N 

11 

F S Key 

4A 

36 

C Scholl 

M 

11 

Rincon 

1B-2A-2B 

24 

M Qumn 

m 

11 

Polytechnic High 

L2 

21 

M S Jumel 

N 

11 

Polytechnic High 

L2 

27 

M a Jusset 

a 

12 

Parkeido 

2A 

25 

A H BrooUni 

N 

12 

Adam* 

2B 1A 

24 

Ahna McVeigh 

M 

12 

Argonne 

RB 

30 

D Boyiaen 

m 

IS 

State Teacher's College 


17 

L Reid 

m 

17 

Immaculate Conception Acad 

Ungraded 

12 

Sister Margaret Mary 

* 

18 

Lincoln 

1B-2A-3B 

62 

Mrs.R.D Love M1 m Jane 

« 

1ft 

Polytechnic 

L2 

21 

Redmond 

E Koehler 

a 

19 

Polytechnic 

L2 

15 

& Koehler 

9 

20 

Franklin 

Jun. Prim 

22 

Maris A. RelUy 

m 

24 

Commodore Stockton 

4A 

24 

Mr*. H Jacobs 

ii 

25 

Sheridan 

4A 

29 

M A. Lents 

n 

25 

Lincoln 

Ungraded 

10 

Mrs F A. Buerly 

a 

26 

Edison 

6B 

35 

M Kelly 

« 

26 

Bdieem 

6A 

25 

J O O’Bnen 

m 

26 

Bdieon 

6A 

19 

A. Wilson 

m 

26 

Raphael Weill 

IB 

24 

M Vfllalon 

# 

26 

Presentation 

7th ft ftth 

97 

Sister M Genevieve 
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Sam Fsamcmco Schools Visitimo Stunhakt Aquarium im 1930 — CotOuuud 


Datk 

1930 

8chool 

Gum 

Nuusn 

PUHLS TlACBpt 

Mar 24 

Low all 

H3 

10 

L. M Elskamp 

M 

36 

Edison 

6B 

35 

M Hoidlsnan 

m 

27 

8unny*ide 

5A 

36 

F Kelly 

u 

27 

Com Stockton 

4B-4A 

58 

Mr* Richter, Mm Hol- 

m 

2« 

Presentation 

1-4-5 6 

85 

land 

Sr M Gabrielis 

m 

29 

Argonne 

2A 

36 

F Stockton 

m 

31 

Lafayette 

7-8 

10 

M Copeland 

■ 

31 

Com. Stockton 

5B 

38 

U Mitchell 

April 2 

Bernal 

7B 

34 

Olive Ahda Perry 

41 

2 

Madison 

2B 

32 

M KUgariff 

A 

3 

Bernal 

7A 

35 

B Kelly 

* 

3 

Paul Revere 

5A 

37 

M J Lading 

m 

3 

George Peabody 

3A 

32 

E D Ruff 

u 

4 

John Muir 

3B 4A 

54 

Z Meyer, F Bleuler 

m 

4 

Washington Irving 

6A 

40 

Florence R, Mclnertwy 

a 

7 

Monroe 

5 

36 

M Cunningham 

u 

8 

Fremont 

H6 

37 

S A. Perry 

A 

8 

Polytechnic 

L2-H3 

19 

H J Wilcox 

« 

9 

Dudley Stone 

Special 

33 

Mn Jones. Miaa Moeby 

M 

9 

Frank McCoppm 

8B 

21 

H Davie 

A 

to 

Sarah B Cooper 

6B 

20 

M D Roache 

A 

10 

Guadalupe 

3A 

28 

B Cole 

*r 

10 

Bryant 

4-5 

27 

L Moncrieff 

A 

11 

Marshall 

3A 

28 

N Mack 

A 

12 

Jean Parker 


12 

V Duane 

A 

23 

Sunnytide 

6B 

37 

Mrs C Benotioha 

A 

25 

Sarah B Cooper 

2 

21 

J Anttpa 

* 

25 

Emerson 

3A 

28 

I McCauley 

* 

29 

Jefferson 

2B 

27 

E K Hills 

V 

29 

Golden Gate 

2A 

25 

Eiva Ia Rue 

A 

29 

St Agnes School 

5 

SO 

Sr M Benigna 

A 

30 

Polytechnic High 

H2 Biol 

21 

L M Gladstone 

May 

« 

6 

E R Taylor 

1 

50 

H Downey, P GeUtohon 

8 

Longfellow 

4B 

39 

J Kane 

« 

9 

Washington Irving 

6B5B 

65 

Min Doyle Mn Dolan 

M 

13 

Grant 

7A 

44 

R. N Wilson 

« 

14 

Parkaide 

4B 

28 

C T Both* 

u 

14 

Lincoln 

SA 

26 

Dorothy Rich 

« 

16 

Cabnllo 

Kindergarten 

45 

M Springer 

m 

16 

Paul Revere 

4A 

38 

D Christie 

ti 

19 

St Pauls 

6-7 

9 

Sr M Alphoneus 

m 

19 

Corpus Christ! 

6-7 

60 

Sitters of 8t Joseph 

M 

21 

Lowell High 

10 

TO 

A Schwarts 

m 

22 

Lincoln 

2-3 

54 

D B Start, Alice Hardy 

M 

22 

Alvarado 

4A 

17 

M O’Shaughneoey, 

M 

22 

Redding 

4A4B 

76 

E. Crawley 
& M MoMacWn, 

« 

22 

Washington Irving 

3B 

40 

G Gardner 

E Cummings 

« 

23 

Bryant 

3A 

40 

U ITmunIm 

m Koeascse 

« 

23 

Bryant 

4B 

29 

B Leary 

N 

23 

Commodore Stockton 

4B 

35 

A. Barter 

« 

23 

Hawthorne 

5B 

33 

FloreoeeB Neppere 

« 

26 

St Peters 

3-4 

too 

Sts M Roberta ft Edward 

« 

27 

Polytechnic 

L2 Biol 

40 

M S Juoert 

M 

29 

So San Francisco 

6 

35 

G B Gavin 
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Sam Fmanciccd School* Vitttata Smnauxt Aquawokon 1930 — Cot Umuii 


Date 

1930 

School 

Goads 

Numbs* 

Puma Tsackm 

May 29 

St Agnes 

7 

50 

Srs Margaret Mary end 

U 

29 

Garfield 

4A-4B 

50 

Martina 

M Ivnncovteh 

M 

29 

Emcrenn 

4B 

38 

H Bain 

m 

29 

Juiupero Bern 

4B 

59 

M Ahlgren, D L Baird 

June 

2 

Monroe 

BA 

30 

C A. Davie 

41 

2 

PatTOOunt 

7A 

57 

Mrs Holden, MitsCorp- 

m 

3 

Lagtuw Honda 

BA 

19 

stein 

Mm Rea, Min Lynch 

m 

3 

Monroe 

7A 

41 

D Greenwood 

m 

4 

Monroe 

BA 

31 

E E MeHne 

m 

5 

Laguna Honda 

7B 

14 

Miss Peahen, Mn Roe 

m 

5 

Sarah B Cooper 

6A 

31 

W J Kernes 

m 

6 

Park Boulavord Private School 

lA-Kindergarten 

20 

Blanche R. 

m 

9 

Commodore Stockton 

6B 

66 

O Morton, M Betun 

m 

10 

Pacific Heights 

SB 

33 

R. B. Dreyfus 

m 

12 

John Muir 

2A 

40 

Z, Coyle, M La Gomarsin 

July 25 

McKinley Orphanage 


38 

Marion Sonunerin 

Sept, 

5 

CabriUo 

4B 

34 

J Hampton 

• 

10 

Bdieon 

4B 

65 

R. Miller, C M Reed 

m 

12 

Grunt 

IB 

28 

A Tiling 

• 

17 

Juiupero Sen* 

2-4A 

B6 

M Ahlgren, D L Baud 

« 

18 

Frederick Burke 

L5 

37 

and G B Bell 

Mies Denhard 

M 

18 

Lafayette 

IB 

32 

Mn WfUtame 

« 

19 

P S Key 

6B 

29 

B M Hokhestcr 

« 

19 

Lafayette 

3B 

38 

L. Webb 

U 

20 

Emerson 

6A 

32 

MiseCumd 

M 

25 

Bay View 

L7 

35 

Ida B Loughlin 

« 

26 

Gran* 

4A 

44 

£ Johnson 

« 

26 

E R. Taylor 

5B 

34 

L. B Komuff 

a 

27 

So San Francisco Grammar 

H4 

10 

Miss Broner 

Oct 

3 

Frederick Burke 

H5-L6 

16 

Miss Raenuch 

M 

3 

Emerson 

6B 

38 

A B Sharpe 

» 

6 

Daniel Webster 

Ungraded 

13 

Mas C Cuneo 

II 

10 


5A-5B 

62 

Mm Altmon, Mrs. English 

M 

14 

Viritseion Valley 

4A-B 

25 

P Flinn 

« 

17 

E JL Taylor 

6A 

31 

A. Sunonette 

■ 

17 

Banal 

7A 

32 

B L. Manny 

« 

17 

Bay View 

SB 

25 

Rose I Moscow 

* 

20 

Jefferson 

6B 

38 

M Shepetoo 

« 

20 

Hawthorn* 

4 

J5 

Gertrude PfauMgen 

M 

20 

Bernal * 

7B 

35 

Mildred Cevunogh 

n 

21 

Praacjs Soott Key 

8 

31 

A. Dowling 

m 

21 

Hawthorne 

2B-3A 

37 

Mrs. M Coen 

m 

24 

Okie High 

HtO 

25 

3. Ward 

m 

24 

Garfield 

4A 

30 

Altoe McDonald 

« 

24 

Garfield 

4B 

30 

C. McKean 

■ 

27 

Sarah B. Cooper 

5 

36 

I Brown 

0 

27 

Giria High 

H10 

27 

8. Wart 

• 

29 

Monroe 

7A 

28 

P* L. Plevin 

• 

29 

Guadalupe 

5A 

39 

S. Prom 

M 

29 

Garfield 

Ungraded 

14 

D DoreiU 

H 

30 

John OwH Junior High 

LB 

30 

Miro Woodward 

w 

30 

Abeaev 

5A-5B 

33 

H Seerigbt 

m 

30 

Emerson 

4A 

38 

H. Bate 

u 

31 

Hawthorne 

5A 

39 

M Lohaney 
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Sam Fkanchco Schools Viotinq Stbinhakt Aquashjx in 1930 — ConHnvri 


DATS 

1930 

School 

Grade 

Number 

Pupils Tracker 

Nov 

5 

Jett Parker 

6A 

33 

May Casey 

m 

5 

Bay View 

7A 

28 

Ethel Maddooks 

m 

• 

Argoose 

3A 

27 

0 Off 

* 

7 

Bernal 

8A 

34 

Silvia Krestelter 

m 

10 

Asgonne 

2 

29 

L, S Andersen 

m 

13 

Garfield 

OB 

25 

Mrs Scott 

m 

13 

Monroe 

7A-B 

80 

Muses Greenwood and 

m 

13 

Garfield 

OA 

29 

Dm viol 

J A. Boyle 

M 

14 

Monroe 

8A 

26 

B, H Stem 

m 

14 

Garfield 

4A-4B 

52 

C McKean. B Kagel 

m 

14 

Irving Scott 

2A-2B 

28 

Mrs H McOourt 

u 

!4 

I M.Soott 

4B 5A 

29 

Lucille Koenig 

« 

18 

Roosevelt 

U 

43 

A G Soares 

■ 

18 

Polytechnic High School 

L2 

28 

M & Juseel 

0 

18 

Rooeevelt 

L8 

40 

A G* Soares 

» 

19 

Rooeevelt 

L8 

42 

A. G Soares 

a 

19 

Polytechnic High 

H2 

21 

Wilcox 

a 

30 

Jean Parker 

3A-JB 

30 

Mrs. P A. Wramp 

ti 

21 

Vidtacton Valley 

5B-6A 

36 

Helen GnswoU 

« 

28 

Woodrow Wilson 

7 

25 

Mrs Nelli* L. Raper 

Dec 

4 

St Joan of Am 

5 

22 

Staten of St* Joseph 

« 

6 

South Baa Francisco 

6 

40 

G B Gavin 


10 

8tate Teacher's College 

1 

20 

Mrs. Gueeeno 

M 

11 

State Teacher's College 

lA-Zool 

75 

Edith A Pickard. Edna 

0 

12 

State Teacher's College 

Freshmen 

20 

Fisher and Mrs. Guesrao 
M Fisher 

0 

17 

Immaculate Conception Acad 

11 

30 

Sister M Cekstin* 

0 

18 

Sunnystde 

7B 

20 

M Hocft 




Schools Outside of San Francisco Visiting Steinhart 



Aquarium in 1930 



Date 



Number 

1930 

School 

Grade 

Pupils Teacher 

Jan 

10 

Menlo Perk School 

3-4 

34 

Ivy M Loughttn 

0 

23 

North Brae. Ban Bruno 

6-7 

41 

Miss D Jones 

0 

31 

Washington Alameda 

8 

34 

nd TOjrtrei 

Feb 

1 

Bdmvale. Hayward 

5-6 

5 

Mrs R. N Dwinali 

0 

1 

Boy Scouts. Mill Valley 

Troop 2 

17 

R. C Sprefieder 

0 

4 

Le Conte. Berkeley 

6 

21 

S Hamilton 

0 

4 

Livermore High School 


23 

O Murphy 

Mar 

6 

Katharine Branson School, Roes 2 

0 

Isabel Chemist 

0 

7 

University Elementary School. 






Berkeley 

5 

32 

Mrs. A S. Diet 

* 

8 

Stanford University, Palo Alto 

Medical 

12 

Dr State 

« 

8 

Roseville Union High 

3-4 

13 

Mrs. Sana. B. Fleming 

« 

15 

U C. Berkeley 

Zool 113 

27 

J. Grinned! 

ii 

21 

Walnut Crash. Walnut Crash 

6-7-8 

82 

Mabel B McLoggan 

M 

21 

Lafayette. Lafayette 

7-8 

37 

Mm Clara Christian 

0 

21 

Columbus, Berkeley 

6 

45 

Him Hogan, Him Almy 

0 

23 

Portola School. Partola 

1-8 

40 

Mies Onuby 

0 

28 

Pleasanton Gram , Pleasanton 

8 

25 

lira. Pert rads Noble. 


V Bemaid Johnson 
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Schools Oirrsnw or Sam Pbamcisco Vinrora fimmaunr 
Aquarium in 1 930 — Continued 


Date 



Number 

1930 

School 

Q Slade 

Puma Teacher 

April 

s 

Daniel Webstar, Oakland 


16 

D H using 

a 

n 

Pittsburg Grammar School 

7.8 

175 

A. Huganey, W Yoren- 






berg, W Ellis 

* 

12 

B Morris Cox Oakland 

H6 

17 

M E Geary 

m 

17 

Knigbtsen 

2-3-4-S 

30 

Mrs E Moody, Miss 






Agnes Frey 

May 

2 

American Canyon, Napa Jet 

1 to 8 

43 

Virginia Scheblta, Berna- 






dette HayS 

u 

2 

Weet Park, Tracy 

Adv Orchestra 

43 

Ernest Dobney 

“ 

5 

Prescott, Oakland 

6 

34 

Mias Campanari 

" 

9 

Mt Eden 

4-5-6-7-S 

50 

Mrs Overacker Mrs. 






Good, Misses Oliver and 
Gat riser get 

It 

10 

Wectlake Junior High, Oakland H7 

10 

Grace M Taylor 

« 

15 

Scott* Valley Santa Crus 

5-8 

20 

Ruby Owens 

M 

15 

Jefferson. Cohna 

8 

26 

M H Tnynor 

U 

16 

Knightsen, Ksughtecn 

7-8 

31 

Anne McKinnon 

m 

!6 

Columbus, Berkeley 

4-5 

90 

S, J Irwin 

m 

17 

Melrose, Oakland 

H6 

19 

Lydia Brortne 

m 

21 

Columbus, Berkeley 

4-5-6 

66 

Mrs. Wilson and Shapero 

« 

21 

Notre Dame, San Jose 

Secretarial 

37 

Sister M Reginald 

M 

22 

Central, San Mateo 

5-6 

44 

A. G Field 

m 

22 

Emerson Berkeley 

6B 

42 

A. M Meglnnas 

m 

23 

Mt. Eden, Mt Eden 

1 2-3 

48 

Edna 6 Overacker 

m 

24 

Tamalpais Park, Mill Valley 

4 

30 

Edna Maguire 

u 

24 

Cragmont, Berkeley 

4-5 

15 

Harry H Stoops 

m 

25 

Jefferson School, Calms 

4-5 

26 

Mist Doolin 

June 

4 

St, Mary of the Palms, San Joee 7-8 

30 

Marion Burton 

M 

5 

Jefferson, Colme 

4 

32 

HaxelA Madonna 

<1 

6 

San Rafael Grammar 

L8 

22 

C F Tlmony 

* 

7 

Mission Grammar, San Jose 

8 

16 

J B Vaacouocllos 

« 

9 

Woodrow Wilson, Jr High 






Oakland 

L9 

15 

M D I ones 

m 

10 

St, Vincents Vallejo 

8 

28 

Sr Beockmans 

u 

20 

Jefferson, Oakland 

Mixed 

23 

Once W Jaaoschik 

m 

24 

Laurel, Oakland 

L6 

22 

& H Davidson 

Aug 

23 

Calvin Coolidge School, 






Burlingame 


. 42 

Elinor H Sutler 

* 

28 

Wildwood, Piedmont 

Calvin Coohdge School, 

H3 

IS 

Agnes Rathbone 

« 

28 






Burlingame 


42 

Mrs C C Kerson, Elinor 






H Sutler 

8ept 11 

Jefferson, Colma 

8 

34 

Maris H Traynor 

if 

13 

Highland 8ehool Oakland 

6A-6B 

32 

Maris L Spenser 

II 

26 

Corralitos Union, Watsonville 

7-8 

22 

Etna O Bradley 

« 

27 

Presbyterian Sunday School 






Mountain View 


23 

Miss Canter 

Oct 

8 

Central, San Mateo 

3-4 

44 

Rrinscke end Grayson 

m 

10 

Franklin School, Berkeley 

L4 

40 

Edna M Callahan, Grace 






Halyard 

m 

16 

Lincoln School, Berkeley 

Special 

17 

Charlotte Hayford 

m 

17 

Franklin, Berkeley 

L4 

29 

Mrs Dodge 

« 

22 

Bdgsmont, San Bruno 

8 

34 

Jans B, Trigg 

m 

30 

Franklm, Berkeley 

H6-H4 

80 

Mrs. Seabury 

» 

31 

Franklin, Berkeley 

Special 

18 

Cianciarulo and HUlyard 
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Schools Outside op San Fhancisco Visiting Steinhaxt 
Aquarium in 1930 —Continued 

Date Numiek 

1930 School Chads Pupils * Teaches 


Nov 

3 

Umv Calif , Davis 

lA-Zoolngy 

25 

Tracy I 8torer 

m 

14 

State Teacher's College, San 






Jose 

2 

M 

Elisabeth Cameron Wilde 

M 

32 

University High Oakland 

L10 

84 

B Lucas 

Doc 

3 

Weber College, Ogden, Utah 

Jun College 

28 

Eva Browning 

H 

4 

Turnbull, San Mateo 

7-H6 

33 

Harry J Neuling 

u 

9 

Laaear School Oakland 


14 

Rena Leaeer 

N 

11 

Lawrence School 

H8 

14 

Warren Naturich 

W 

1J 

Howard Burlingame 

8 

24 

William B Brown 

* 

15 

Girl Bcoutf, Burlingame 


18 

Mia. W H Cortdyou 


Summary 

Schools of San Francisco 


Number of Visiting Pupils 

6330 

Number of Visiting Teachers 

218 

Number of Visiting Classes 

221 

Schools Outside of San Francisco 

Number of Visiting Pupils 

2353 

Number of Visiting Teachers 

85 

Number of Visiting Classes 

101 


Department Activities 

The year has been marked by commendable activity in the 
respective departments, as is evidenced by the annual reports of 
the several curators 

In the Department of Botany the growth has been up to the 
normal, the number of herbarium sheets increased from 
slightly in excess of 171,000 m 1929 to more than 180,000 at 
the end of 1930 The various additions to the Herbarium will 
be found listed by the Curator in her departmental report 

Collections were made by, or received from, members of die 
staff and from friends of the department from many different 
localities, all of which are fully recorded m the Curator's 
report 

The California Academy of Sciences was represented at the 
Fifth International Botanical Congress which met in Cam- 
bridge, England, in August, 1930, by regularly appointed dele- 
gates as follows Miss Alice Eastwood, Curator of Botany, 
California Academy of Sciences, voting delegate; Dr Willis 
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L Jepson, Professor of Botany, University of California, Dr. 
Douglas Houghton Campbell, Emeritus Professor of Botany, 
Stanford University; and Miss Susie M Peers, Secretary, 
Board of Trustees, California Academy of Sciences 

Besides attending the Botanical Congress, Miss Eastwood 
also attended die sessions of the International Horticultural 
Congress which met in London; she also took advantage of 
the opportunity to spend considerable time in the Herbarium 
of the British Museum and in the Royal Herbarium at Kew, 
where she examined certain collections of plants obtained m 
America She visited several botanic gardens for the purpose 
of studying the fuchsias, a group m which she is now espe- 
cially interested 

The Department of Entomology continues to grow under 
Mr Van Duzee’s wise and enthusiastic supervision During 
the year the research collections increased by 20,694 speci- 
mens, a detailed statement of which is given by the Curator in 
his report 

The laboratory of this department continues to be a popular 
meeting place for the local entomologists for the examination 
and study of species in which different ones are interested, for 
exchange of views, and for discussion of special problems in 
the field of entomology Among prominent entomologists 
who have devoted considerable time each week to research 
work in the department’s laboratories are Dr F E Blaisdell, 
Dr E C Van Dyke, Mr E R Leach, Mr L S. Slevin and 
Dr Vasco M Tanner Among young entomologists who 
come quite regularly to the department for special research 
may be named Gorton Linsley, Graham Heid, Jas E Coute, 
Rev Edward Guedet, Erie Walther, Geo R. Wilson, R 
Blackwalder, Carl D Duncan, H. H. Keifer, Robert Usinger, 
Dr Paul Wilbur, E C Zimmermann, and T O. Zschokke 

For the Department of Exhibits the year was a very active 
one. All of the habitat groups and other public exhibits were 
gone over carefully to see that they were not suffering m any 
way. 

Early in the spring (May 27), Mr Tose, the chief of this 
department, left San Francisco to join Mr. Leslie Simeon in 
Africa for the purpose of collecting accessory materials and 
making sketches for the use of the artists who will pamt the 
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backgrounds for the habitat groups of African game animals 
which Mr Simson is now collecting for the Simson African 
Hall that will form the principal unit in the Academy’s new 
building, construction work on which is just now beginning 
and which, it is hoped, will be completed next October 

The Libraty, under the supervision of the Assistant Li* 
branan, Mr Thomas Cowles, has made satisfactory growth 
Mr Cowles has been active in completing the Academy’s file 
of important serial publications of learned societies and scien- 
tific institutions With the cooperation of the curators of the 
respective departments the growth of the Library has been as 
rapid as our funds would permit 

It is a matter for deep regret that the income of die 
Academy does not permit a larger allotment for library pur- 
poses, a condition which obtains in an equally great degree 
with the other departments 

Mr H Walton Clark, Assistant Curator, Department of 
Fishes, devoted much of his time to curatorial work such as 
transferring the Jordan-Eigenmann Indiana University collec- 
tion to permanent containers, re-bottlmg, labeling, arranging, 
and supplying with fresh alcohol and new labels where 
necessary 

Similar attention has been given also to the general collec* 
tion 

Arrangements have been made with Mr George S. Myers 
whereby he will study and report upon certain portions of die 
Ternetz collection. Mr Myers has already begun that study 
and will probably have his report completed within a year 
from now 

It is expected that the East Wmg of die Museum will be 
completed by the end of 1931, when the Department of Fishes 
will be moved into the basement under the Simson African 
Mammal Hall of that building, where commodious and excel- 
lent quarters will be found 

The Department of Herpetology has had a successful year, 
as is shown by the report of the Curator, Mr Slevm. At the 
beginning of the year Mr Slevm was still w Australia. He 
left Australia February 22, 1930, and returned to America 
March 13 The expedition resulted m the addition of span- 
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mens to the Academy’s herpetological collections, which now 
number by actual count 66,722 
The Department of Ornithology and Mammalogy, as may 
be seen from the Curator’s report, has had a satisfactory year 
The accessions have been many, considerable field work was 
done, and much important research work was accomplished 
The outstanding event of the year was the visit of Curator 
Swarth to London and Tring to study Galapagos finches in 
die British Museum and the Rothschild Museum, and to Am- 
sterdam where he attended the Seventh International Orni- 
thological Congress, June 1-8 

Another matter of general interest was the completion by 
Curator Emeritus Mailliard, and the publication by the 
Academy, of an attractive and very useful handbook on The 
Birds of Golden Gate Park This publication supplies a long- 
felt want for a handbook of the birds of the Park Mr Mail- 
liard’s book meets this need admirably 

The Aquarium has not lost any of its popularity with the 
public, as may be seen from the record of the number of 
visitors, and the comments which are heard and the letters 
received 

The report of Superintendent Seale shows that the number 
and kinds of fishes and other animals on exhibition compare 
favorably with those of the previous year 
The Matson Navigation Company continues to cooperate 
with the Academy by bringing fishes to the Aquanum from 
the Hawaiian Islands, from Samoa, and from Australia The 
specimens from Samoa are particularly beautiful 
There are so many more species of fishes and other aquatic 
animals that would make very attractive and instructive ex- 
hibits, and which we can not now display because of lack of 
sufficient space, that the Aquarium should be enlarged Presi- 
dent Grunsky has presented the matter to the City Supervisors 
and it is hoped that favorable consideration may be given to 
the recommendation 

The Department of Paleontology had a satisfactory vear 
Because of lack of space for housing collections, field activi- 
ties primarily for the purpose of securing research material 
were confined to those necessary m connection with work 
already begun for which additional material was needed 



Vox. XIX} EVBRMANN—DlR&CTOfeS MSP OUT POX 1PM ^ 

With the construction of our new building and the transfer of 
die Department of Entomology to it, die rooms now occupied 
by that department will be assigned to the Department of 
Paleontology, which will give Paleontology quarters which 
will prove very satisfactory and ample for several years to 
come. 

The members of the staff of this department continue to be 
in demand by oil companies who wish their assistance in held 
investigation Assistant Curator Hertlein was loaned for sev- 
eral months to the Hudson's Bay Oil and Gas Company to 
carry on geological explorations m Alberta, which afforded 
Dr Herdein opportunity to obtain considerable collections of 
Cretaceous fossils from that region Many students from 
various parts of the country visited the department during the 
year and made use of the collections in connection with studies 
on which they were engaged. 

The department continues to help specialists by loaning cer- 
tain specimens or collections which they need to examine in 
their special studies 

The acquisition of the large Baldwin collection of mollusks 
by the Department of Paleontology in 1928 has been briefly 
noticed in preceding reports The full value of it could not be 
realised until some progress had been made in unpacking and 
installing it m the Academy’s research series This work has 
now been practically completed and the collection will stand 
as an indelible monument to the industry of this early Hawaiian 
collector In connection with the checking of records pertain- 
ing to the collection some very interesting biographical notes 
were compiled by Messrs Hanna and Church These are repro- 
duced in full below 

David Dwight Baldwin, 1831-1912 
By G D Hanna and G G Carmen 

In 1928, the California Academy of Sciences received as a 
gift from his heirs, the large and varied collection of shells of 
the late D D. Baldwin. 

The collection consists of land and fresh water shells from 
various parts of the world and especially marine, fresh water 
and land shells of the Hawaiian Islands One large case of 

Majr 29 , 1931 
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marine shells was exhibited at the Alaakar Y ttkon-Pacjfic expo- 
sition at Seattle, Washington, in 1909 and was awarded a gold 
medal The Hawaiian land shells are represented by a con- 
siderable number of the beautifully varied tree and ground 
snails famous among conchologists the world over, for their 
bright colors and intricate design 

During all the years in which he was collecting shells on the 
islands, Mr Baldwin's own family was only mildly interested 
in his work, but sometimes they did help him collect, and his 
oldest son £ D Baldwin, a surveyor, was sufficiently interested 
to do some good collecting on his own account However, in his 
will, Mr Baldwin made it known that he wished his own family 
to have the collection which they had made together. To each 
member he willed the part m which he Or she had been most 
interested To Mr E D Baldwin he gave the bulk Of the 
Hawaiian land shells , to Mrs Lilian B Atwater and Mrs 
Duncan B Murdoch he gave the marine shells, and the land 
and freshwater shells from other parts of the world he gave to 
Mrs Winifred B Weddick 

Soon after this disposition was made the Bishop Museum of 
Honolulu acquired the collection of land shells received by £ 
D Baldwin, but the remainder of the collection, left at the 
Haiku home after the break-up of the family, was passed un- 
noticed and forgotten It was not until 1928 that the junior 
author, in a chance conversation with Mrs Winifred Brewster 
(now Mrs Morrison), a granddaughter of D D Baldwin, 
learned of the collection An effort was then made to bring it 
to light and through the hearty co-operation of Mrs Morrison 
and the heirs mentioned above, the collection (with the excep- 
tion of the part secured by the Bishop Museum), was recovered 
from the old deserted Haiku house, packed and sent to the Cali- 
fornia Academy of Sciences Miss Lucie Hicks acted as repre- 
sentative for the Academy in going to Maui, meeting the 
donors and in arranging for packing and shipping. Mr. Dun- 
can Murdoch did the greater part of the hard work of crating 
the cases and assisted Miss Hicks in the packing. Mr. and Mrs 
Murdoch and Mrs Weddick are to be especially commended 
for the kindly reception given Miss Hicks Dr H A. Pilsbry 
has assisted us in compiling the bibliography given below 
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la view of Mr. Baldwin's work in the Hawaiian Islands, not 
only as a collector in the field of Botany and Zoology, but as a 
pioneer in education and agricultural development, we believe tt 
to be of timely interest to set forth the salient features of his 
long and varied career 

David Dwight Baldwin was born at Honolulu, November 26. 
1831. His father, Rev Dwight Baldwin, M D , was originally 
from Durham. Conn , and came to the islands with the fourth 
band of missionaries which left New Bedford. Mass , Decem- 
ber 28, 1830, and sailing around Cape Horn, arrived at Hono- 
lulu June 7, 1831 Rev Dwight Baldwin had graduated from 
Yale College in 1821 and Auburn Seminary in 1829 and it was 
only natural that when his son had completed his work at 
Funahou School, Honolulu, he should go on to Yale In 1852, 
he sailed east around Cape Horn and, arriving at New Haven, 
was admitted to Yale the next year He graduated from that 
institution m 1857 with the A B degree and the honor of 
having won the De Forrest astronomical prize The winning of 
this distinction m astronomy is the first indication we have of 
his scientific inclinations 

On October 7, 1857. he was married to Lois Gregory Morris, 
a descendant of Robert Morris, famous financier of the Ameri- 
can Revolution, and shortly afterwards the couple set sail for 
the Hawaiian Islands The young huband’s knowledge of 
astronomy was to be of invaluable service to the parly on this 
trip, for soon after embarking he discovered that the captain of 
the ship sailed only by “dead reckoning ” From then on to the 
end of the long cruise he navigated the ship and delivered the 
party safely into the harbor of Honolulu 

This date marks die beginning of Mr. Baldwin’s active life 
on the islands From 1857-1864 he was a cane planter at 
Lahaina, Maui, and two of these years (1861-1862) he was a 
member of the Hawaiian legislature. From 1865 to 1872, he 
was manager of the Kohala Sugar Company, from which he 
resigned to go bade and spend another year at Yale. While 
attending school he worked as librarian of the law school and 
received his M. A. degree m 1874 

On his return to the islands m 1874 he was made vice- 
principal of Lahaina School. His work there must have been 
very satisfactory, for in 1877 he was appointed Inspector- 
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General of Schools under the monarchy, a position which he 
held for eight years. His work earned for him the title of 
"Father of English Education m Hawaii." He was first to 
introduce English as a basis of education in the schools of 
Hawaii 

In 1885 he was made vice-principal of Lahainahma School 
and held the position until 1890, when he moved to Haiku, 
Maui, to become principal of Hamakuapoko School and pioneer 
pineapple planter of Maui From 1903 to 1912 he was vice- 
president of the Haiku Pineapple Company. He died June 16, 
1912, at Honolulu Notice of his death was published in The 
Nautilus, vol 26, August, 1912, and a brief account of his life 
with a portrait was published the following November in the 
same journal, vol 26, 1912, pp. 82-83 

About the year 1850, when Mr Baldwin was a very young 
man, an active interest in the collection of land shells was 
awakened in the islands Many collectors entered the field and 
it is quite probable that at this tune he did his first systematic 
work This period of land shell excitement is still known in the 
islands as the period of "the land shell fever." It lasted for 
several years and we know that by 1852 when the young man 
left Oahu to go to Yale, he had made a considerable collection 
of shells. While m school at New Haven he must have studied 
and developed an interest in botany, for on returning to the 
islands in 1851 he devoted much of his spare time to the study 
and collection of the native ferns and mosses, however, he did 
not neglect the land shells which were found and must have 
added considerably to his collection during this period. 

On rare occasions during these early years on Maui, Mr 
Baldwin enjoyed taking hts family into the wooded hills for 
whole days of collecting Each member of Ms family was in- 
structed just where to look for the different kinds of snails — 
on which kinds of trees — under which special ferns— and quick 
young eyes were soon expert at spying oiit die rare and hidden 
ones Much was accomplished during these years and although 
Mr Baldwin did very little publishing himself, be was very 
generous in supplying material to those who did and many 
shells and ferns were named for him 

While Inspector-General of Schools he was living at Hono- 
lulu, and near his home at Punahou he had a small cabin which 
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he feted up for a workshop and display room for his shells. 
He took great pride in this miniature museum and many of fats 
friends were taken there to Bee and discuss with him his beau* 
tiful collection. 

In 1890 he moved to Haiku, Maui, and from then to 1910 
was his most prolific period as a writer and collector of the 
Hawaiian land shells. He was in active correspondence with 
conchologists and botanists in many parts of the world and by 
exchange of specimens he built up a very considerable collection 
of foreign shells. It was also dunng this last period that he 
began to assemble the marine shells of the islands and much 
success attended his efforts. 

In 1893 he published his "Catalogue of the land and fresh 
water shells of the Hawaiian Islands,” which is often referred 
to because of the accuracy of identifications and localities. The 
following bibliography of his writings is as complete as we have 
been able to make it. 

1 Land shell* of the Hawauan Islands <Hawanan Almanac and 

Annual (Thrums), 1887, Honolulu, also issued separately, pp 1-9 

2 Catalogue Land and Fresh Water Shells of the Hawaiian Islands 

< Honolulu, Press Publ Co May, 1893, pp 1-2S 

3 Descriptions of new species of Achatinellidae from the Hawaiian 

Ialanda. Proc Acad, Nat So. Philadelphia, vol. 47, 1895, pp 
214-236, pis 10, 11 

4 Description of two new species of Achatinelltd* from the Hawauan 

Islands <Nautilus, vol 10, 1896, pp 31-32 

5 List of indigenous Hawauan woods, trees and large shrubs <Ha- 

wauan Annual (Thrums), 1897, pp 87-91 

6 Hawaiian Cyprseidse <Nautilus> vol 11, 1897, p 123 

7 Land shells of the Hawaiian Islands <Hawau’s Young People, 

vol 4, No 7 [No 30], May, 1900, pp 194-196 

8 Land shell collecting on Oahu. <Hawau*s Young People, vol 4, 

No 8 [No. 31], June, 1900, pp, 239*243 

9 Descriptions of new species of Achatutelllda from the Hawaiian 

Ialanda <Nautilus, vol 17, 1903, pp. 34-36. 

10 Description of new species of Achstinellidw from die Hawaiian 

Island* <Nautilus, vol 19, 1906, pp 111-113, 135-138. 

11 Description* of new species of Achatinellidu, from the Hawaiian 

Islands < Nautilus, vol 22, 1908, pp. 67-09. 

Because of his extensive collecting and generosity in ex- 
change, a considerable number of shells and plants have been 
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named in his hdnor. Those which hate heen found atel&tfed A 
follows * 


ZOOLOGY 


Baidwmia Ancey (Section) 
Amastra baldwtnana Pfl»bry 
Tomatilfona batdwimano 
Cooke k Pilsbry 
Achaltnella baldwtnn Newcomb 
Leptaehatina baldwtnt Cooke 
Tomatellina baldwtnt Ancey 
Philontsta baldwtnt Ancey 


Endodonla baldwim Ancey 
Ceeiltoides baldwtnt Ancey 
Suecinea baldwtnt Ancey 
Htluina batdunm Ancey 
MtUmta baldwim Ancey 
ATomno baldwtnt Ancey 
Hyahnia baldwtnt Ancey 
Charopa baldwim Ancey 


BOTANY 


AspUmum baldwtnt Hillebrand 
Hymtnophyllum baldwim Eaton 
Palyptdtum baldwtntt Baker 
Leucobryum (Euleucobryum) 
baldwim Muller 

Polytnckum (Alotdtlla) baldwtnt 
Muller 

Duttchophyllum (?) reycinettu 
var baldwtntt Brotherus 
Brynm baldwtntt Brotherus 
Dalfema baldwtntt Brotherus 


Catymperts baldwtntt Brotherus 
Bortramta baldwtmi Brotherus 
fVtbero baldwtntt Brotherus 
Ftsndtns baldwtntt Brotherus 
Semataphyllum Baldwin* 

(C Muller) 

Philonotis baldwtmi Brotherus 
Ntchtra baldwtnt Mistier 
Hooktrta baldwtntt Brotherus 
Leucoloma baldwmh Brotherus 


This list of papers and named specimens, in all probability, is 
not complete but it does comprise the better known and more 
accessible things Therefore, it will indicate the general scope 
of the man’s life and work. 


Dbpabtmbnt Reports 
Dkpakiunt or Botany 

The herbarium at the end ol 1930 numbered over 180,000 mounted 
sheet* with many specimen* still unmounted. The Department quarter* 
are becoming so crowded that more (pace is imperatively needed. 

Duplicate* in exchange have been lent to the following insbtutkMU. 
Arnold Arboretum of Harvard University, 100; Dudley Herbarium, 
Stanford Umvenlty, 368, Field Museum, Chicago, 791; Gray Herbarium, 
Harvard University, 476; Missouri Botanical Garden, St Lome, 117; 
Mew York Botanical Garden, 113; Pomona College, Claremont, 130; Dr 
S. F. Blake, Washington, D G, 133; United States National Herbarium, 
68, University of California, 490; University of Montreal, 290. 

Specimens have been received in exchange a* follows Arnold Ar- 
boretum of Harvard University, 211 , Dudley Herbarium, Stanford Hoi- 
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vefscty* 273; Field Museum, Chicago, 143, Mutouri Botanical Garden, 
St Louis, 51, Dr. S F, Blake, Washington, D G, 42, United States 
National Herbarium, 105, University of California, 352, University of 
Montreal, 556 

Specimens have been purchased as follows' Dr Donat, Patagonia, 

S. A* 100, Marcus E. Jones, 361 from Mexico and 215 from Arizona, 
Ines Mexut, 100, Mexico, Mrs* E. C Van Dyke, 472; western United 
States; S. Venturi, 328, Argentine, S A , Carl Wolf, 961, south-western 
United States 

Gifts of plants have been received as follows * F. M. Anderson, 10 from 
Colombia, S, A ; Mrs. J G Augsbury, 12 from Indio, Ivan Branson, 26 
from Kit Carson Pass, Mrs W I Follett, 11 from Plumas Co ; Cecil 
Hart, 55 from southern California; Martha Hilend, 14 from southern 
California , Ralph Hoffmann, 362 from southern California and the Chan- 
nel Islands, John Thomas Howell, 8217, mostly from California, Mrs 
B. R. Jackson, 30 from California, Katherine Jones, 15 native and exotic 
from California, M S Jussel, 440 from the Dardanelles of the Sierra 
Nevada, David D Keck, 21 Phaceltas from the western States; Isabel 

T. Kelly, 71 from Modoc Co. and southern Oregon, H G Kramer, 38 
from Prospect Peak, Lassen Co ; Enid Larson, 11 from Inyo and Mono 
Cos , Frank W Peirson, 90 from southern California and the western 
States; Mrs George H. Phelps, 27 from Napa Valley; L. S Rose, 165 
from California, Mrs E. G Suthffc, 39 Hepaticae, Enc Walthcr, 475 
exotics from Californian gardens 

By exploration, die following collections, not including duplicates for 
exchange, were made* Alice Eastwood, 187 from Arizona, 144 from 
California, and 11 from Panama , J T. Howell, 500 from California 

The Academy herbarium continues to serve all parts of California as 
a bnireau of information on correct plant names in both native and exotic 
species. The herbarium is being used by loans and reference by re- 
search students in many parts of the United States During the past 
year 2235 herbarium specimens have been loaned The following are 
among those who have arranged loans more recently* Dr. I* H Bailey, 
Ithaca, N V., Dr S F Blake, U, S Bureau of Plant Industry, Wash- 
ington, D C , Dr C G Epling, University of California at Los An- 
geles; Dr A Grant, Missouri Botanical Garden, St Louis, Mr Morns 
Halperxn, Division of Agronomy, Davis, California, Miss Martha Hilend, 
University of California at Los Angeles; G L. Hitchcock; Mtssoun 
Botanical Garden, St Louis, Dr David D Keck, Carnegie Laboratory, 
Stanford University; Dr P A Rydberg, New York Botanical Garden, 
Dr Fanl G Standley, Field Museum, Chicago, Dr £. E. Stanford, Col- 
lege of the Pacific, Stockton; Miss S. G* Stokes, San Diego. 

During the summer the herbarium was thoroughly fumigated with car- 
bon-bisulphide The collections are in excellent condition and are en- 
tirety free from herbarium pests; this noteworthy condition being main- 
tained by annual fumigation of the entire herbarium, by double fumiga- 
tion of all exchanges, loans, gifts, and purchases, and by constant 
vigilance 
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The curator collected 187 spec im en* not including duplicate* on a 
trip to Arisona at her own expense and et a guest while there of Mr* 
Susan Delano McKetvey It was in March, somewhat too early for 
flowering plants, but the proper season for fern* Other short trips were 
taken to various places m northern California. 

In July, the curator, as a voting delegate from the California Academy 
of Sciences, left to attend the Fifth International Botanical Congress 
held in Cambridge, England She attended the sessions of the later* 
national Horticultural Congress in London While in England, some in- 
vestigations concerning species collected by Archibald Meaeies when 
naturalist on the “Discovery” with Vancouver were made at the Her- 
barium of the British Museum and the Royal Herbarium at Kew Visits 
were made also to the Botanical Gardens at Cambridge, Edinburgh, and 
Dublin, and several flower shows sponsored by the Royal Horticultural 
Society, as well as the great late summer flower show at Southport, 
were attended. In order to attempt to bring stability to the nomen- 
clature of the hybrid fuchsias in cultivation, the curator collected named 
specimens at various botanic gardens and nurseries The results will be 
published later by the American Fuchsia Society The curator paid her 
own expenses and also the salary of the extra help needed m the her- 
barium during her absence, amounting to $1,200 

June 1, Mr John Thomas Howell became assistant m the Department, 
and had charge of the herbarium during the absence of the curator, and 
on January, 1931, he became Assistant Curator of the Department He 
has given to the California Academy of Sciences his entire herbarium 
consisting of over 8000 specimen* many from the deserts of southern 
Cali form* these being notable additions to the Academy collections In 
May, before beginning work, Mr Howell was the guest of Mr, Frank 
W Peirson of Altadena on a profitable collecting trip to the mountains 
of eastern San Diego Co. and to the western Mojave Desert, Kern 
Canyon, and Greenhorn Range On that trip over 450 specimens were 
collected. During the summer and autumn, 16 week-end collecting trips 
were arranged by Mr Howell with friends and made with no expense to 
the Academy In this way over 500 specimens as well as numerous du- 
plicates for exchange purposes were collected 

Mr* George H Phelps not only mounts all the specimens for the her- 
barium, but attends to the flower show m the vestibule of the Museum, 
distributes specimens mto the herbarium, and attends to drying all the 
fresh specimens that are continually coming in. Mrs. E. G Sutltffe 
brmgs specimens for the herbarium and the flower show and looks after 
the increasing collection of Hepatic* Mr Erie Walther adds continually 
to the collection of the exotics cultivated kt California and also brings in 
specimens from the park and other gardens for the flower show. His 
aid is invaluable 

The California Botanical Club holds weekly meetings or excursions 
during most of the year, and the class of gardeners has been conducted 
in the herbarium twice monthly except during the ahseuoe of the curator 

Auck Eastwood, Curator. 
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Dbtamiciemt op Entomology 

The work in the Department of Entomology has progreued along 
much the tame lines as in former years* Less field work was done hut 
more time was put into the arrangement of the collection in the new 
cases and tn mounting material previously received. 

Additions to the Department during 1930 number 20,694 specimens. 
Some of the more important lots that go to make up this total are the 
following. From Mr J O Martin, 5540 insects taken in field work m 
Texas and Ancona , from Mrs Joseph Gunn of Berkeley, a collection of 
3300 butterflies made by her son, the late Norman R, Gunn , from Dr, E, 
C Van Dyke, 3100 insects exclusive of the Coleoptera, taken on a trip 
through the Yellowstone and Glacier National Parks, from Mr T O 
Zschokke, by purchase, 2510 insects from the Panama Canal Zone, an 
important geographical region but poorly represented m our collections, 
from Mr Louis Slevm, 1462 insects, mostly moths, taken about Carmel, 
California, from Mr Joseph SJevin, 430 insects taken by him while en- 
gaged tn field work in Australia, from Mr E A Dodge, 403 Lcpidop- 
tera, including a very complete series of western Hesperidae or “Skip- 
pers” , from the Bishop museum of Honolulu through Mr E H Bryan, 
275 miscellaneous insects from Pennsylvania, from Dr P H Timber- 
lake, 227 bees, largely paratypes in the genus Perdita, from Dr. H M 
Smith, through Dr Barton Warren Evermann, 119 insects, mostly but- 
terflies, from Siam, and through field work by the curator, 2073 insects, 
mostly taken on a short field trip through the “Mother Lode” country 
in the foothills of the Sierra Smaller but valuable additions were re- 
ceived from several sources , Mr Morton Swarth gave us the butterflies 
taken by him at Atlm, B C , Mr G. F Know 1 ton, insects from Utah , 
Mr Graham Heid, butterflies from Japan, Mr E C Zimmermann, 
beetles from Chile, Dr John A Comstock, a senes of two species of 
rare moths from southern California, Mr R F Stemitsky, the types of 
a new iycaenid described by him, Mrs. M E Davidson, insects from 
Panama, Dr S F Light, insects from Lower California, Dr F E, 
BUusdell, Mr. Ralph E. Barrett, Mr E R Leach, Mr W S Wright, 
and Mr J R Strohbeen, insects from California, and Mr M C Van 
Dnzee, insects from western New York 

Mr J O Martin continued to put w most of hu lime on the classi- 
fication and arrangement of our large collection of beetles, Dr F E 
Blaisdell has spent two days a week for most of the year in thu same 
work; and Dr. E C Van Dyke has found some time to work here each 
week These, with the other students who improve the opportunity for 
insect study offered by the Academy, have kept the limited desk space m 
this department more than full moat of the time 

The addition during 1930 of twelve more msect cases and 388 of our 
standard msect drawers Has greatly relieved the congested condition of 
the storage facilities in this department We now have S76 drawers 
available for the Coleoptera, 192 for Hemiptera, and 192 for LepMop* 
tera, and as the arrangement of our material in these three orders 
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progresses the vacating of the pine cases allows the arrangement of cer- 
tain groups in other orders of insects* 

In anticipation of the possible removal of the Department of Eato j 
mology to larger quarters within the present year, it seems worth while 
to take stock of the collection as of January 1, 1931. Smce June, 1916, 
when the present curator took charge of this Department, a count has 
been kept of all material added to the collection as it came in These 
additions number 672,750 specimens To this must be added an estimated 
20;000 in the collection before June, 1916, and perhaps 235,000 still un- 
counted and unarranged, in the Van Dyke, Blaisdell, Koebele and Van 
Duzee collections This makes a total of about 880,000 specimens now 
in the collection in this Department 

In addition to the general collection of insects in this Department, 
fourteen special collections have been received and now form components 
of the Academy Collection These total about 525,000 specimens or about 
two-thirds of the total recorded above For the proper assorting and 
arranging of this material we will need nearly 200 of the standard cases 
used m this department of which we now have about 50 The proposed 
new rooms for this department have 4000 square feet of floor space 
This will give the department space for about 224 insect cases, and for 
adequate laboratory facilities for 10 years more of normal growth With 
these added laboratory facilities it will be possible for the staff to accom- 
plish more and we will be able to do more for the constantly increasing 
number of visiting students who are using our material 

The fourteen special collections are 

J G. Grundel Collection of Lepidoptera about 3,000 specimens 

W G Wright Collection of Lepidoptera about 2,000 specimens 

F X Williams Collection of Lepidoptera , 7,662 specimens 

E J Newcomer Collection of Lepidoptera , 1,737 specimens 

R H Stretch Collection of Moths 3,141 specimens 

E. G Van Dyke Collection of Coleoptera, estimated as 200,000 specimens 

H M Holbrook Collection of Butterflies . 500 specimens 

E P Van Duzee Collection of Hemiptera, estimated as 30,000 specimens 

F E. Blaisdell Collection of Coleoptera, estimated as 125,000 specimens 

J G Huguenm Collection of Lepidoptera 1,870 specimens 

Albert Koebele Collection, all orders, estimated as 100,000 specimens 

L. S Slevm Collection of Coleoptera 22,200 specimens 

G Lw Fox Collection of Hymenoptera 16,800 specimens 

J O Martin Collection of Coleoptera 11,200 specimens 

The California Academy of Sciences now has the largest collection of 
insects on the West Coast With the necessary cases and curatorial help 
H would take its place as one of the most important collections of insects 
w this country, in fact tn several of the insect orders its fine series of 
western forms must now be consulted by any one attempting to do 
monographic work on our western species 

Edwakd P Vaw Dunes, Curator 
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Department or Exhibits 

The entire collection of groups and floor exhibits m the Mammal Hall 
has been thoroughly overhauled, and a group of Marten (Martes caunna 
sierra) installed in the last remaining space available for this purpose 
Mr Richard Cayzer, assistant, also spent some months making skins and 
cleaning skeletons for the Department of Ornithology and Mammalogy 
The writer left San Francisco May 27, 1930, for Nairobi, Kenya Colony, 
Africa, to join Mr Leslie Sirason A stop was made en route to attend 
the annual meeting of the American Association of Museums at Buffalo, 
New York, and another at London, England, to purchase supplies While 
there I visited Cardiff, Wales, as the guest of the British Museums 
Association 1 arrived in Nairobi July 30, and left for America Novem- 
ber 18 During this period I accompanied Mr Simson to many parts of 
Kenya, Tanganyika, and northern Rhodesia, and was successful m secur- 
ing much needed material for the proposed African mammal halls Tins 
material includes 31 oil sketches for backgrounds, many plaster molds, 
detail sketches, photographs, and several tons of trees, shrubs, grasses, 
etc, for use as group accessories 1 returned to San Francisco December 
25 Other work accomplished by the department has been the care of 
the specimens of African mammals received from time to time from Mr 
Simson To date these number 122 In addition to Mr Richard Cayzer, 
who has been employed thoughout the year, Mr Cecil Tosc has been em- 
ployed part time since September 1 

Frank Tose, Chief 


Department of Fishes 

1 Work unth ike Indiana University Collection 

This great collection, estimated to include over 220,000 specimens, is 
partly stored in cartons containing the bottled material, and partly in 
tall well glazed crocks with tops that can be sealed on Of the material 
m the cartons about half the bottles have been removed, washed, new 
labels furnished where necessary, and in addition an assistant, who was 
hired merely to wash bottles, but was also a proficient typist, prepared a 
card-catalogue of all the specimens handled, indicating the number of the 
carton to which they were returned, and kept these cards in alphabetic 
order, so that as far as we have gone, with the exception of a few car- 
tons that had previously been gone over, and the bottles washed and 
shelved, we know what species are m the collection and in which car- 
ton they are to be found This work will be of great value in subse- 
quent assorting and arranging 

The crock collection has needed looking over, as the contents and their 
condition is unknown for many of the crocks A good many have been 
found to contain unworked material from South America collected by 
Dr. Carl Ternetz I have assisted Mr Myers of Stanford University, to 
go over as many of these as have been opened, and we have assorted, 
bottled and added fresh labels to such material as needed it 
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2 Work with Type Material 

In addition to the types already accumulated, more type* Weep turning 
up at the work progresses Additional shelves were built in the type 
room, all the types arranged m order, and a card catalogue prepared and 
arranged. It is desirable to have on each card for a type a reference to 
the original description By a search through the literature I have made 
some progress m this work, which has been laid aside for the present on 
account of the pressure of routine work. 

3. Work unth the General Collection 

As occasion has required and opportunity permitted, I have gone over 
the general collection, noting condition and adding alcohol where needed 
The crock material needs especially assiduous attention as the crocks 
used are entirely unsuited to the purpose, the tops having no provision 
for sealmg against evaporation, and the bottoms and sides of some so 
poorly glazed that liquid oozes through, allowing deterioration to pro- 
ceed rapidly An attempt was made to assort, arrange and catalogue the 
California material It was necessary to divide this into two lots, one 
with well-authenticated data, and a mass of material marked “California” 
but without locality or date, and containing species not to be found within 
the state These may never have been intended for the Academy Mu- 
seum This catalogue has enabled me to know just what species are 
needed for the collection, which I am attempting to build up as oppor- 
tunities occur The names of specimens in the book-catalogue have most 
of them been entered in the card catalogue and their location indicated 
I am working at this whenever I have opportunity 

4 Biological Abstracts 

To this office comes all the manuscript of the part of Biological Ab- 
stracts pertaining to ichthyology, to be (narked for the printer, and to it 
are referred all questions pertaining to position of genera, synonyms, 
and problems of indexing To answer these requires considerable search 
through the library The Biological Abstracts office kindly furnished 
cards containing every generic name to be found m Jordan's Genera of 
Fuhes To be of use, each of the genera on these cards should have 
been dated, tn order to distinguish synonyms, but this the Abstracts 
office overlooked These cards have been arranged in alphabetic order, 
and I have begun dating them, but this work has been laid aside tem- 
porarily on account of the pressure of routine. I am also attempting to 
keep this index of genera up to date by inserting new cards of a differ- 
ent color 

The generic Catalogue of Jordan had been long outgrown, on account 
of the immense number of genera described since the year of its publi- 
cation (1919) All American genera and species encountered have been 
added to the 1930 Check-list, both in an interleaved copy and its index, 
where some of the interleaved pages have been over-run, and to the loose 
sheet edition which has unlimited growth. The assistant librarian kindly 
turns over to me such exchanges as have to do with fishes, and I have 
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abstracted as many as tune has allowed , many I have not had time to 
even glance at, although it is important to do so to keep track of present 
trends and discoveries in ichthyology The Check-list itself seems to 
have increased about Vi its volume since publication, 

H Walton Clark, Assistant Curator 

Department of Herpetology 

The months of January and February, and the first half of March, 
1930, wei*e spent completing a season's field work m Australia This 
work began in June, 1929, and the states of Queensland, New South 
Wales, Victoria, South and West Australia, were visited, resulting in a 
collection of 2577 specimens, many of the genera and most of the species 
being new to the collection £xceltent series of some of the most unique 
of the Australian lixards are represented in the collection Unfortunately, 
it was found necessary m many cases to limit the series of the various 
species taken m order to conserve alcohol when far away from a base 
of supplies 

During the months of May and June, San Diego Co, California, was 
visited for the purpose of takmg motion pictures of our Californian 
rattlesnakes About 1000 feet of film has been made up, with instructive 
titles, depicting the various kinds of rattlesnakes found within the bor- 
ders of the state, the habitats in which they live, and the method used in 
extracting the venom for the preparation of antivemn On this expedi- 
tion 62 specimens were collected, including some of the rarer snakes of 
our southern deserts 

While not absent in the field the routine work of the department was 
carried on as usual and 2829 specimens have been labeled, card cata- 
logued and installed in the collection The Log of the schooner Academy 
on the expedition to the Galapagos Islands m 19054906 has been written 
up and presented for publication 

Besides the material secured by exploration, gifts of specimens have 
been received as follows From L. S Slevin, 2, Russell V Fisher, 4, 
Dr E C Van Dyke, 1 , Chas Hibbard, 1 , Dr Barton Warren Ever- 
mann, 1, J R Slater, H, Chas Barnard, 14, H Trost, 10, Richard P 
Erwin, 2, G F Knowlton, 1, Kenneth Johnson, 1, S B Davidson, 3, 
L. M Klauber, 1 Through Mr L M Klaubcr 28 rattlesnakes were re- 
ceived by purchase from the Zoological Society of San Diego 

The total number of specimens received during the year is 2719, the 
collection now numbering 66,722 specimens 

The opportunity to secure the part-time services of Miss Enid Larson 
for cataloguing the department library was taken advantage of, with the 
result that the card catalogue of all of the separates and bound volumes 
has been completed to date 

In connection with the expedition to Australia the thanks of the de- 
partment are due the curators of the Australian Government Museums, 
who extended many courtesies, and particularly to Mr J R, Kinghorn 
and Mr H S Grant, of the Australian Museum at Sydney, for much 
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▼tillable assistance connected with the details of the field work. Thanks 
are also due Messrs Chas. Barnard, James Burns, Ben Gbaffey, Chas. 
Craig, P C Allan and many others too numerous to mention 
For the expedition to San Diego County thanks are due Mr 1* M. 
Klauber, the Zoological Society of San Diego and Mr L H Cook, 
without whose assistance the rattlesnake film could not have been made 

Joseph R. Sloth, Curator 


Department of Library 

The principal job of the Academy Library m 1930 turned out to be the 
completion of the shifting of the bookstock and the making of a tem- 
porary shelf-list for all unrecorded titles, a great many of which were 
discovered during the former process The time necessary to sort and 
shelf-list them was so great that, together with the time required to 
shelve the congested current accumulations, it left none to be devoted to 
cataloguing proper On account of this as well, the upper library only 
could be relabeled 

A handicap in the year’s work was the loss early in the year of the 
clerical assistance which had been given formerly by the Aquarium 
typist This loss has proved to more than balance the advantage of 
havmg a full-time library assistant in addition to the part-time presence 
of the assistant librarian, an arrangement which m itself, due to the 
additional revision of work necessarily involved, was not expected to 
increase the output of work in proportion to actual time put m 
The chief present need of the Library is additional personnel The 
clerical routine required for making and preserving adequate records, 
such as have been installed during the past two years, is now so large 
that the present force is severely taxed in carrying both the routine and 
the technical operations like cataloguing and bibliographical research. 
The routine can not be neglected, so the more technical work suffers 
constantly This situation should be relieved at the earliest possible 
moment by the addition of clerical assistance 
Accessions for the year were as follows . 



Bd volt, 

Unbd 
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Parts of 
vols 

Pamphlets 

Maps 

Exchange . 
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86 

4313 

84 

184 

Gift .. 

. 17 

69 

2780 

841 

7 

Purchase 

281 

90 

1251 

210 

21 


■ i 

— 

■ ■ !■■■■ 

■ i ■■■ ■■ 

„ ■ 

Total 

351 

245 

8344 

1135 

212 


This is not counting the large donation of engineering publications 
from William Hammond Hall, which have not yet been sorted and 
counted Binding amounted to 261 volumes bound, rebound or repaired 
New exchanges added were 26 
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At the first of the year the assistant librarian began the arrangement 
of being present third-time, due to his undertaking graduate work in 
bibliography at the University of California. Miss May Peffer, formerly 
of the Western Union Telegraph Company library in New York, was 
employed full time as library assistant from the first of January, but 
unfortunately had to leave early m the month on account of illness 
Early m February Miss Veronica J Sexton, for a number of years an 
assistant m the Oakland Free Library, was engaged to take Miss Peffer’s 
place. Miss Sexton's training and experience have proved distinctly 
valuable in the specialized work required in die Academy Library* 
Robert L. Thompson, Jr,, was employed part time for several month* 
the first part of the year to help m rearranging the shelves Mrs Bar- 
bara Cowles was employed for three weeks m December to sort the maps 
and to start a catalogue of them 

In June the Special Libraries Association held its national convention 
in San Francisco The assistant librarian as president of the local 
chapter was chairman of the convention committee, and as a member of 
the Museum Group entertained informally both at the Academy and on 
trips to other museums in the city such museum librarians as had not 
attended the regular meeting of the Group held earlier in Buffalo at 
the convention of the American Association of Museums The follow- 
ing week the assistant librarian and Miss Sexton attended the meeting 
of the American Library Association m Los Angeles, in connection with 
which the annual meeting of the California Library Association was also 
held 

In the late summer the assistant librarian was appointed to the edi- 
torial board of Special Libraries and named on a committee of the Mu- 
seum Group of the national Special Libraries Association formed for 
the purpose of undertaking a survey of the libraries of art and science 
museums in this country during the forthcoming year In September the 
Academy Library was host to the local chapter of the Special Libraries 
Association, when the director gave a brief talk on the Academy's his- 
tory and work and the guests visited the Museum groups, the Library 
and the Aquarium 

Besides the need for added personnel, which was stressed above as 
being particularly urgent, there is no lessening of the need for more 
money for accessions and more space for housing them. It is a consum- 
mation devoutly to be wished for that funds may be obtained at no dis- 
tant date for the construction and endowment of a new library as a unit 
m the Academy’s plans for expansion No less than new quarters and 
ample financial support is adequate for the satisfactoty functioning 
which the library must perform in an institution like the Academy, 
namely resources for the fundamental research of the staff, for the 
information and pleasure of the membership, and for the reference use 
of the community 


Thomas Cowles, Assistant Librarian 
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OBPAStMBNT OF OKNXTHOLOOY AND MAHXtAtOOY 

Work of the department during 1930 has been almost entirely in con- 
tinuance of activities previously begun The only field work was in- 
augurated late in the year, Mrs Davidson, Assistant Curator, leaving on 
November 28 on a three months’ trip to Chinqui Province, Panama, for 
the further exploration of the region she had visited the previous winter 

The Curator's study of the Academy’s collection of Galapagos birds 
reached a point where it seemed essential that he examine the specimens 
m certain Urge European Museums, and he was absent on this quest 
from April 5 to July 8. Most of that time was spent m England, at the 
British Museum (Natural History), London, and at the Rothschild Mu- 
seum, Trrng, on the way home a short stay was made in Washington, 
D C, for similar studies at the United States National Museum The 
report upon the avifauna of the GaUpagos Archipelago was finished late 
m the year and the manuscript accepted for publication and turned over 
to the printer in December 

During the European trip above-mentioned advantage was taken of 
the opportunity to attend the Seventh International Ornithological Con- 
gress, held at Amsterdam, June 1 to 8 The Curator acted as deltgate 
from the Academy and also from the United States Department of 
Agriculture, the American Ornithologists' Union, and the Cooper Orni- 
thological Club 

Mrs Davidson’s time, as in previous years, has been mainly occupied 
in the details of office routine As opportunity offered she has pursued 
the study of her previous collection of birds from Panama, and the 
further completion of Mr Loomis’s unfinished "Monograph of the 
Tuomares ” 

Mr Joseph Mailliard, Curator Emeritus, has continued the banding of 
birds at Woodacre, Marin County, and to a limited extent in Golden 
Gate Park In November the Academy published his "Handbook of the 
Birds of Golden Gate Park," a pocket manual that has been most favor- 
ably received and that appears to be filling an expressed need of the 
amateur bird students of this section 

The Curator and Assistant Curator continue to act as inspectors of 
foreign birds and mammals for the United States Department of Agri- 
culture This necessarily takes some time, entailing as it does the ex- 
amination of all live foreign animals, mostly birds, brought in at the port 
of San Francisco, but it has proved worth while in several ways 
Interesting birds sometimes die, to the enrichment of our collection* 
During the past year we thus acquired three specimens of the rare 
Mikado Pheasant, from the island of Formosa, a species that is probably 
not represented in any other North American Museum 

Accessions during the year were mostly of small lots of specimens, 
about 600 birds and 400 mammals all told Mrs Davidson returned 
from Panama in January, 1930, with 366 birds, the largest single acces- 
sion of the year Mr G Frean Morcom, of Los Angeles, who had 
already given us his entire collection of North American birds, this year 
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presented us with a senes of 92 Hummingbirds, representing about 75 
species, mostly from South America and nearly all new to the Academy 
collection* In view of the lessened field work of our own collectors 
the opportunity was seized to purchase a collection of 340 mammals from 
Aruona and southern California, nearly all of species new to our col- 
lection, and especially valuable in the inclusion of a large number of 
topotypes. 

The annual meeting of the Cooper Ornithological Club, held m Los 
Angeles during the first week m April, was attended by all members of 
the Department of Ornithology, Mr Mailliard, Mr Swarth and Mrs 
Davidson, as well as by Dr Barton Warren Evermann Papers were 
read by Mr Swarth and Mrs Davidson 

The needs of the Department have been indicated in reports for the 
years lmmediAtely preceding and need not be dwelt upon here at there 
has been no change in conditions. 

Details of the accessions are as follows Birds Gift Anonymous, 1 , 
A. M Bailey, 1 , Mrs. H Barkan, 1 , C R Boatright, 5 , D B Bull, 1 , 
S Davidson, 7, Mrs. F. Ellsworth, 1, W Otto Emerson, 1, Fieishhacker 
Zoo, 1, E. W Gifford, 2, Graham Held, 1, C W Hibbard, 2, K. C 
Jacot, 2, H E Jager, 4, G A. Jordan, 11, C E Kruger, 2, C C 
McGettigan, 5, John McLaren, 3, G G Moore, 1, G Frean Morcom, 92, 
Mon Bird Company, 2, D C. Peters, 1, Miss Muriel Pettit, 1, J H 
Pierce, 1, A L Reed, 1, A W Robison, 1, J E. Stansfield, 1, J W 
Steinbeck, 8, F Sterling, 1; H S, Swarth, 1, Miss A B Titus, 1, E 
Walther, 1 Expeditions M E. Davidson, 366 Purchase 34 Ex- 
change 5 

Eggs. Gift J W Classen, 1 set ; Mrs William Murphy, 8 sets Pur- 
chase 23 sets 

Mammals Gift Miss J Alexander, 1, F N Bassett, 7, B Downes, 
1, Dr G. Dallas Hanna, 1, Hooper Foundation, 1, Horne’s Zoological 
Arena, 1, Joseph Mailliard, 2, John McLaren, 1, K F Meyer, 1, Mrs 
J Speck, 1 , W W Thompson, 1 Purchase 340 

Hahry S Swarth, Curator 

Department or Paleontology 

The personnel of the Department remained practically unchanged from 
the previous year Dr L G Hertlein continued as Assistant Curator 
except for several months which he spent in Alberta m geological ex- 
ploration for the Hudson's Bay Oil & Gas Company Dr F. M 
Anderson, as Research Assistant, carried on his studies of the West 
American Cretaceous without interruption Mr J L Nicholson, student 
assistant, spent as much time at the Academy as he had free from his 
studies at the University of California, and Mrs Winifred Morrison, 
temporary assistant, did general clerical work m the Department about 
half time, throughout the year The faithful service rendered by all 
these associates deserves the highest commendation 


May 29, 19J1 



448 


CAUFOHNIA ACADEMY OF SCIENCES [Pfcoc.4w3n. 


Through the necessary curtailment of new collections because of Jack 
of adequate storage facilities, exploration was confined to the eecurmg 
of material urgently needed for studies already being prosecuted Some 
very valuable material was added from the Cretaceous through the 
efforts of Messrs Anderson, Nicholson and the Curator, and a beautiful 
collection of fossils of the same age was obtained in Alberta by Dr 
Hertlem Through the kindness of Messrs Wayne F Loel and William 
H Corey a nice collection of fossils of lower Miocene age has been 
added to the Academy's collections. Many of these are paratype* and 
have been placed in the type collection About 400 species of living 
marine shells were added from dredging operations conducted near 
Catalina Island, Point Conception, and Monterey, through the efforts of 
Mr Nicholson, Mr C C Church, Mr, Allyn G Smith, and the Curator 
Many of these were small forms, needed for comparative purposes in 
connection with the series of studies being made of the West Mexican 
mollusks by Messrs Baker, Hanna and Strong Through the efforts of 
Mr C C Church, the Curator, and other employees of the Associated 
Oil Company, a very considerable amount of microscopical paleontologi- 
cal material was added during the year Fortunately, this requires very 
little space for storage. 

The routine work of the Department has consisted in the systematic 
and orderly arrangement of the collections, always with the conservation 
of space foremost ui mind At the end of the year the land shell col- 
lection had been completed in a very satisfactory manner and much 
progress had been made with the freshwater and marine shells 

The scientific literature required for the maintenance of a collection so 
varied in character as that placed m the care of the Department is 
extremely large, and with the limited funds available for purchase of 
published papers, no hope can be held for securing all that are needed 
Nevertheless, through the constant interest of Dr. Evermann and Mr 
Cowles, some extremely useful books and papers were obtained in 1950 

Numerous workers in various parts of the country have made use of 
the Academy’s collections either through borrowing specimens or coming 
to the building for consultation. A list of all who have thus been 
helped would be too long to include here, but it may be well to record 
here those who had not yet returned loaned material at the end of the 
year 

S S Berry, Redlands, California, Chitons Bryant Walker, Detroit, 
Michigan, Chinese land shells Nellie M Tegland, University of Cali- 
fornia, Oregon fossils Fred Baker and A. M Strong, Gulf of California 
shells A. Hollick, New York Botanical Garden, New York, Fossil 
plant H McMillan, Natural History Museum, Stanford University, 
California, Recent shells A G Smith, Berkeley, California, Land shells 
F. E Turner, University of California, Berkeley, California, Fossil 
shells P Bartsch, National Museum, Washington, D C, Recent shell 

G Dallas Hamtka, Curator 
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Department of Steenhart Aquarium 

On December 31, 1930, the number of species and live individuals of 
each on exhibition in the Aquarium was as follows 


Specimens Species Specimens Species 


Mammals 

11 of 

3 as compared with 

11 of 

3 m 1929 

Birds . 

. 4 of 

3 as compared with 

1 of 

1 in 1929 

Reptiles . , , 

. 209 of 

37 as compared with 

206 of 

33 in 1929 

Fishes 

9196 of 

324 as compared with 

9375 of 28 2 in 1929 

Batrachians 

47 of 

18 as compared with 

53 of 

9 in 1929 

Invertebrates 

360 of 

45 as compared with 

41 of 

31 in 1929 

Total 

9827 of 

430 as compared with 

9689 of 359 in 1929 


While this shows some increase both in specimens and species, we call 
attention to the fact that we have about reached the limit to the number 
of specimens that can be well exhibited with our present available space 
It is therefore with pleasure that we call attention to the fact that the 
matter of a substantial addition to the Aquarium has been taken up by 
President Grunsky with the Board of Supervisors, and we feel confident 
that with the help of the many friends of the Aquarium the proposition 
will be brought to the attention of the people and favorable action taken 
The need for larger tanks, and additional space for invertebrates, as well 
as for better located vivariums, is quite evident 
Gifts presented to the Aquarium in 1930 number 1376 A complete list 
of the donors, together with all matters of detail is presented m the body 
of the report The attendance during the year, as usual, has been very 
satisfactory 

Alvin Seale, SupcrmUndent 
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The following bibliography lists the papers published m 
1930 by members of the Museum and Aquarium staffs 
A few published earlier but not previously listed are included. 
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[Fishery industry of the coast of Turns] < Station Oceano- 
graph Salamtnbo, Bull 4, 1896 <Biol Absts., vol 4, no 1, 
p 283, January, 1930 



450 


CALIFORNIA ACADEMY OF SCIENCES fPaoc 4t« 8 bl 


4 Abstract White r Errol Ivor On a fossil eypnnodont from Ecuador 
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9 Abstract Rachow, Arthur Handbuch der Zierfischkunde [Manual 
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12 Abstract Koelz, Walter Leucuktkys hubbst, a new Cisco from Ives 
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15 Abstract Greely, J R Fishes of the Ene-Niagara watershed in a 

biological Survey of the Erie-Niagara System <Suppl Eigh- 
teenth Annual Report of the Conservation Department of the 
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1 Report of the Director of the Museum and of the Aquarium for the 

year 1929 <Proc Calif Acad Sa , ser 4, vol 18, no 18, 
pp. 542-586, Apnl 8 f 1930 

2 Indiana University Day at San Francisco Big Ten Universities Club 

<Indiana University Alumni Quarterly, XVI, no 3, Apnl, 1930 f 
pp 192-193 



452 


CAUTORMA ACADEMY OF SCIENCES (Face. In 8 ia. 


3 Fur Scab not guilty (of serious injury to Commercial fisheries] < Pa- 

cific Fisherman, vol 28, no. 7, pp 18-19, June, 1930 
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2 Hehmnthoglypta trasktt (Newcomb) at “Fort Tejon,” Kern County, 

California < The Nautilus, voL 41 , no 1, July, 1927, pp 32-34 

3 [Two photographs and quoted notes] in “Life history of the sea-lions 

on the California Coast ” <Joum Mammalogy, vol 10, no 1, 
Feb, 1929, pp 1-36, 3 pis 
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ser 4, voU 19, no 4, July 15, 1930, pp 2VS6, pi 1, 4 text figs 
26. The dates of publication of Tempere and Peragallo's “Diatomees du 
Monde Entier," Edition 2 <Journ Paleo , vol 4, no 3, Sept , 
1930, pp 296-297 



45* 


CAUPOKNIA ACADEMY OB SCtBHCBS (Peec 4 th Sn. 


27 Hyrax, a new mounting medium for diatoms Cjourn. Royal Micr 

Soc ,ser 3,vol 50, pt 4, Dec , 1950, pp 424-426 

28 Remains of Holothuroidea from the Carboniferous of Kansas 

<Joum Paleo , vol 4, no 4, Dec , 1930, pp. 413-414* pi 40, 
figs 1*7 

29 A new genus of Silicoflagellata from tawer California Cjourn 

Paleo , vol 4, no 4, Dec , 1930, pp 415-416, pi 40, figs 8-18 

Howell, John Thomas 

1 Plante Occidentals — I <MadroAo ( vol 2, no l,pp 11*15, August 
30, 1930 

Mailliard, Joseph 

1 Decrease of Nuttall Sparrow Population in Golden Gate Park 

<The Gull, vol 12, no 2, pp 1-2, February, 1930 

2 Census of Birds' Nests in the Music Concourse, Golden Gate Park, 

San Francisco, California, for 1929 <The Gull, vol 12, no 3, 
pp 2-3, March, 1930 

3 Happenings in a Robin Household <The Condor, vol 32, no 2, 

pp 77-80, March 15, 1910 

4 Western Robm eating Ivy Bernes <The Condor, vol 32, no 4, 

p 210, July IS, 1930 

5 The Birds of Golden Gate Park, San Francisco Special Pub , Calif 

Acad Soi , pp 1-84, 95 text figures, November 20, 1930 


Seale, Alvin 

1 Constructing, Stocking, and Planting Small Fish Ponds or Garden 

Pools <Aquanum Journal, vol 3, pp. 3-5, January 2, 1930 

2 The Exhibit of Invertebrate Animals at Stemhart Aquanum 

<Aquanum Journal, vol 3, p 14, March 6, 1930 

3 The Montana Grayling, Thymallus montanus, in California < Cali- 

fornia Fish and Game, vol 16, p 51, January, 1930 (Copied 
m Du Pont Magazine and Montana Wild Life ) 

4 Fishes m Stemhart Aquanum from the Fiji Islands < Aquanum 

Journal, vol 3, p 21, Apnl 3, 1930 

1 Shark at Stemhart Aquanum Lay Eggs on Easter Sunday < Aqua- 
num Journal, vol 3, p 24, May 1, 1930 

6 Bibliography of Amphibia < Aquanum Journal, vol 3, p 26, 

May 1, 1930 

7 Notes Regarding Stemhart Aquarium. < Aquanum Journal, vol 3, 

pp 36*37, September 4, 1930 

8 List of Twenty Fresh Water Fishes found in California that may be 

used in small Aquanums or Garden Pools < Aquanum Jour- 
nal, vol 3, pp 38-39, September 4, 1930 

9 Feeding Young Fwh < Aquanum Journal, vol 3, p 43, Octo1>er 

2, 1930 
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10 Literature on Fish Foods and Feeding < Aquarium Journal, vol 3, 

pp 44-45, October 2, 19*0 

11 The Sea Hare, Tethys cahf arnica , at Stemhart Aquanum < Aqua- 

rium Journal, vol 3, p 45, October 2, 1930 

12 Live Sea Anemones shipped from Stemhart Aquanum to Australia 

< Aquanum Journal, vol 3, p 48, November 2, 1930 

13 The Balanced Salt Water Aquanum < Aquanum Journal, vol 3, 

p 49, November 2, 1930 

14 Bibliography of Goldfishes <Aquanum Journal, vol 3, p 55, 

December 4, 1930 

15 [Annual Report) Department of Stemhart Aquanum [for the year 

1929] <Proc Calif Acad Sci , ser 4, vol 18, no 18, pp 560- 
561, Apnl 8, 1930 

Slevin, Joseph R 

1 [Report], Department of Herpetology [for 1929] <Proc Calif 

Acad Sci , ser 4, vol 18, no 18, pp 554-555, Apnl 8, 1930 

2 Contnbutions to Oriental Herpetology, X Korea or Chosen 

<Proc Calif Acad Set , vol 19, no 10, pp 105-108, July 15. 
1930 

3 Further Notes on the Genus Ensaitna in California <Copeia, 

no 3, pp 77-78, September 30, 1930 

4 A Note on the Discovery of the Genus Typklops m the Hawaiian 

Islands <Copeta, no 4, p 158, December 31, 1930 

Swarth, Harry S 

t [Report] Department of Ornithology and Mammalogy [for 1929] 
<Proc Cahf Acad Sa , ser 4, vol 18, no 18, pp 556-558, 
Apnl 8, 1930 

2 Notes on the Avifauna of the Atlin Region, Bntish Columbia 

CCondor, vol 32, no 4, pp 216-217, July 15, 1930 

3 Nesting of the Timberlme Sparrow < Condor, vol 32, no 5, pp 

255-257, 1 text fig , September 15, 1930 

4 [Biographical notice of] Prank Aleman Leach <Auk, vol 47, 

no 2, pp 308-309, Apnl, 1930 


Tose, Prank 

1 [Annual Report) Department of Exhibits [for 1929) <Proc Cahf 

Acad Sci , ser 4, vol 18, no 18, Apnl 8, 1930 

2 Technical Section of the American Association of Museums an- 

nounces program and asks help of museum preparators, also 
open letter from the Chairman < Museum News, vol 7, no 8, 
October 15, 1929 

3 Comments upon the habitat groups in the California Academy of 

Sciences < Museum News, vol 7, no 10, November 15, 1929 
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4 Reproducing wet earth <Museum News, vol. 7, no* 15, February 

1. 1930 

5 The Scale Model Group <Museum News, vol 7, no 18, March 

15. 1930 

Van Duzee, E P 

1 [Report] Department of Entomology [for 1929] <Proc Calif, 

Acad Set , ser 4, vol. 18, no 18, pp, 550-552, April 8, 1930 

2 Book Reviews (Wnght, List of Butterflies of San Diego Co , Calif , 

Hussey, General Catalogue of the Hemiptera, Pyrrhocondae) 
< Pan-Pacific Entomologist, vol 6, p 144, March 15, 1930 

3 A New Empoosca. < Pan-Pacific Entomologist, vol 6, no 4, p 148, 

May 3, 1930 

4 Concerning Scientific Names < Pan-Pacific Entomologist, vol 6, 

no 4, p 166, May 3, 1930 

5 Book Review (Comstock's Manual for the Study of Insects, new 

edition) < Pan-Pacific Entomologist, vol 7, no 1, p 4, Sep- 
tember 26, 1930 

6 (Note on) Lepulomys trrenosa Guen6e < Pan-Pacific Entomologist, 

vol 7, no 1, p 8, September 26, 1930 

7 Necrology, Dr William Barnes <Pan-Pacific Entomologist, vol 7, 

no 1, p 16, September 26, 1930 

8 A New Beduma < Pan-Pacific Entomoldgist, vol 7, no 2, p 64, 

December 12, 1930 

9 Book Review (Brookings Institution Service Monograph No 60 

United States Bureau of Entomology) < Pan- Pacific Ento- 

mologist, vol 7, no 2, p 69, December 12, 1930 

10 (Note on) The Norman R Gunn Collection of Butterflies < Pan- 

Pacific Entomologist, vol 7, no 2, p 72, December 12, 1930 

11 Editorial Comment (on stability of Nomenclature) <Pan-Pacific 

Entomologist, vol 7, no 2, p 96, December 12, 1930 


Acknowledgments 

The number of those who in the past year have donated valu- 
able specimens to the Museum or the Aquarium, or who have 
assisted the Academy in other ways, has been large To all who 
have shown their interest m the Academy in these or other 
ways, and their appreciation of what the Academy is doing for 
the public and for science, grateful thanks are given. The re- 
search collections m every department have been enriched by 
the many large and valuable collections which have been re- 
ceived The educational value and the beauty of the Aquarium 
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has been enhanced by the many donations of specimens by 
friends 

Special mention should be made of the courtesies extended 
to the Academy by the Southern Pacific Company, the Atchi- 
son, Topeka and Santa Fe Railway System, the Matson Navi- 
gation Company, and the Los Angeles Steamship Company 
Each of these companies continues to assist the Academy by 
supplying reduced transportation to members of the staff when 
engaged in scientific research in the field 


Needs of the Museum 

The needs of the Museum are many Perhaps the most im- 
portant of the urgent needs is that of new buildings We 
need more than double the space we now have for our research 
collections and our research work Thirty-two large metal 
herbarium cases, every one filled with specimens of inestimable 
value, are out m the hall of the second floor of the Research 
Wing The departments of entomology, paleontology, and 
ornithology and mammalogy, are as badly congested, each has 
much of its research or reference material stored in the base- 
ment, placed out in the halls, or m cases stacked so high as to 
be very difficult of access The Library is suffering very 
seriously because of lack of room It is not possible to ar- 
range the books and pamphlets as they should be, nor is it 
possible to classify and store our duplicates properly 

The Academy's stock of its own publications (Proceedings 
and Occasional Papers) now fills the janitor’s room in the 
Research Wing, much of the Check-room, and most of the 
hall on the lower floor of the Research Wing, a condition in- 
tolerable and rendering the proper care and safety of the books 
impossible 

In addition to all this there are many collections and indi- 
vidual specimens of educational interest stored in the base- 
ment where they cannot be made available for display or any 
other purpose. 

The proposed East Wing upon which construction work is 
expected to begin early this year, will relieve this condition to 
some extent, as it is the intention to transfer to the new build- 
ing the departments of Entomology and Ichthyology, and the 
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Offices of Administration. This will relieve the space now 
occupied by those departments and make it available for tile 
departments that remain in the West Wing. 

The second great need is more room for public exhibition 
purposes The third pressing need is a modem up-to-date 
auditorium 


Accessions for the Year 1930 
Department op Botany 

Anderson, Prank M , California Academy of Sciences, San Francisco 10 speci- 
mens of plants from Colombia, South America Gift 

Arnold Arboretum, The, Jamaica Plain, Massachusetts 21! specimens of trees 
and shrubs from Kew, England Exchange 

Augsbury, Mrs John C , 3799 Washington Street, San Francisco 12 botanical 
specimens from Indio, California Gift 

Branson, Ivan, 1290 Hayes Street, San Francisco 26 botanical specimens from 
Kit Carson Pass, California Gift 

Donat, Dr Tehuelohes— F C E , Gob, Santa Cruz , Argentina 100 botanical 
specimens from Argentina Purchase 

Eastwood, Miss Alice, California Academy of Sciences, San Francisco 187 
botanical specimens from Arizona and 144 from California , 1 1 botanical 
specimens from Panama Exploration 

Follett, Mrs W 1 , 157 Ronado Street, Oakland, Cahf 11 botanical specimens 
from Plumas County, California Gift 

Grant, J M , Marysville, Washington 29 specimens of plants from Marysville, 
Washington. Gift 

Hart, Cecil, H2 N 3rd Street, Montebello, California 55 botanical specimens 
from California Gift 

Hilend, Miss Martha, University of California at Los Angeles 14 specimens 
of California plants Gift. 

Hoffmann, Ralph, Santa Barbara Museum, Santa Barbara, California 276 
botanical specimens from the Channel Islands and southern California, 
86 specimens of California plants Gift 

Howell, John Thomas, California Academy of Sciences, San Francisco 5,316 
specimens of California plants, 2,907 specimens of plants for exchange. 
Gift 500 specimens of California plants Exploration. 
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Jackson, Belle R , San Rafael, California 30 specimens of California plants 
Gift 

Jones, Katherine D , University of California, Berkeley, Calif IS specimens 
of exotic plants Gift 

Jones, Marcus, Pomona College, Claremont, Calif 561 specimens of western 
plants Purchase 

Jussel, M S , 473 45th Street, Oakland, Calif 440 specimens of California 
plants Gift 

Keck, David D , Carnegie Laboratory, Stanford University, Cakf 21 speci- 
mens of plants from western states Gift 

Kelly, Isabel T , Museum of Anthropology, Berkeley, Calif 71 specimens of 
California plants Gift 

Kramer, A W , Susan ville, California 3ft botanical specimens from Lassen 
National Park Gift 

Larson, Enid, California Academy of Sciences, San Francisco II specimens 
of California plants Gift 

Mexia, Mrs Ynes, Berkeley, Calif 100 botanical specimens from Mexico 
Purchase 

Pen-son, Frank M , 1077 New York Avenue, Altadena, California 90 speci- 
mens of California plants Gift 

Phelps, Mrs Kate E , California Academy of Sciences, San Francisco 27 
botanical specimens from St Helena, California Gift 

Rost, Mrs C F , 1444 Chestnut Street, San Francisco 19 California plants 
Gift 

Rose, Lewis S , 2165 Jackson Street, San Francisco 165 specimens of California 
plants Gift 

Sutllffe, Mrs E C , 700 Lake Street, San Francisco 39 specimens of Hepatic* 
Gift 

University of California, Berkeley, California 352 specimens of California 
plants Exchange 

University of Montreal, 1265 Rue Samtc- Denis, Montreal, Canada 556 speci- 
mens of Canadian plants Exchange 

Van Dyke, Mrs Edwin C , 2440 StuaA Street, Berkeley, Cahf* 472 specimens 
from the western states, botanical Purchase 

Venturi, S , Tucuman, Argentina 328 botanical specimens from Argentina 
Purchase 
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Walther, Enc, Golden Gate Park, San Francisco 475 specunens of exotic 
plants Gift 

Wolf , Carl B , Stanford University, Palo Alto, California 941 botanical speci- 
mens from the western states and Mexico Purchase 

Department of Entomology 

Barrett, Ralph E , Saticoy, Calif 162 miscellaneous insects Gift 

BUusdell, Dr P E, California Academy of Sciences, San Francisco 72 mis- 
cellaneous insects and 3 scientific publications Gift 

Bryan, Edwin H , Bishop Museum, Honolulu, T H 275 insects from Penn- 
sylvania Gift 

Comstock, Dr John A , Los Angeles Museum, Exposition Park, Los Angeles, 
Calif 13 moths (Ltlhoprosopus coachella and Glaverta dolor es) Gift 

Davidson, Mrs M E , California Academy of Sciences, San Francisco 48 mis- 
cellaneous insects from Panama Gift 

Dodge, E A , Santa Cruz, Calif 403 Lepidoptera, including a named senes of 
skippers (Hespendce) Gift 

Gunn, Mrs Joseph, Berkeley, California A collection of 3,300 butterflies pre- 
pared by the late Norman Gunn Gift 

Held, Graham, 1239 Bay Street, Alameda, California 63 butterflies from 
Japan Gift 

Knowlton, G F , Utah Agncultural Experiment Station, Logan, Utah* 98 mis- 
cellaneous insects from Utah, Gift, 

Light, Dr S F , University of California, Berkeley, Calif 30 miscellaneous 
insects from Lower California Gift 

Leach, Mr E R, 117 Hillside Avenue, Piedmont, Calif 28 miscellaneous 
insects Gift 

Martin, J O , California Academy of Sciences, San Francisco 5,540 miscella- 
neous insects from Texas and Arizona Exploration 

Slevin, Joseph, California Academy of Sciences, San Francisco 430 miscella- 
neous insects from Australia Gift 

Slevm, L S , Carmel, Calif 1032 insects from Carmel, Calif Gift 

Smith, H M , Singapore, Siam, through Dr B W Evermann* 119 insects, 
mostly butterflies from Siam Gift 

Strohbeen, J B , Santa Cruz, California 39 miscellaneous insects from Oregon 
Gift 

Swarth, George, California Academy of Sciences, San Francisco 990 miscel- 
laneous insects, largely butterflies, from Athn, B C Purchase 
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Swarth, Morton, California Academy of Sciences, San Franasco 70 butter* 
&es from Atlin, B C Gift 

Tunberlake, Dr P H, Citrus Experiment Station, Riverside, Calif 227 bees, 
mostly paratypes m genus Perdita Gift. 

Van Duzee, E P , California Academy of Sciences, San Francisco 1320 mis- 
cellaneous insects from the Sierra foothills, 743 insects from Inyo and 
Mono counties, California Exploration 

Van Du see, M C , Buffalo, New York 25 moth? from Cattarangus County, 
New York Gift 

Van Dyke, Dr E C , University of California, Berkeley, California 28*4 in- 
sects other than Coleoptera, from Rocky Mountain Region, 248 insects 
from Sequoia National Park, California Gift 

Wnght, W S , San Diego Society of Natural History, San Diego, Calif 48 
miscellaneous insects from San Dtego County, Calif Gift 

Zschokke, T O , Palo Alto, Calif 2510 miscellaneous insects from Panama 
Purchase 

Zimmerman, E C , 9422 Foothill Blvd , Oakland, California 10 beetles from 
Plangal, Chili Gift 

Department of Exhibits 

Pleishhacker Zoo, San Francisco 1 female Chimpanzee Gift 

Johnson, Mrs Martin, 651 Alvarado Street, San Francisco 1 mounted male 
Japanese Pheasant (Phastanus versicolor) and 1 artifact Head and body 
of Copper Pheasant {Phastanus soemmemngt), tail of Japanese Pheasant 
( Phastanus versicolor) Gift 

McAllister, M Hall, California Academy of Sciences, San Franusco 11 
mounted specimen?, as follows 1 Wood-duck, 1 California Quail, 
1 Mountain Quail, 1 Brant Goose, 1 Sage Hen, 1 Mallard Duck, 1 Deer 
Head, 4 sets of Deer antlers Gift 

Stoney, Mrs George M , 2660 Scott Street, San Francisco, California 1 
mounted head of American Bison (Tift 

Department of Fishes 

Anonymous 1 dried Pmecone Fish {Monocentrus japontcus ) from Japan Gift. 

Australian Museum, Sydney, Australia 1 specimen of Neoceralodus Jorslen 
GUnther Exchange 

Campbell, Berry, 138 North Poppy Street, Monrovia, California 4 specimens 
of Temeathna orcuUt, from Crystal Lake, Los Angeles County, Cali- 
fornia Gift 
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Davidson, Mrs. Mary B McLellan, California Academy of Sciences, San 
Francisco 1 shark (Carchanas lamteUa) from San Jcs4 de Guatemala, 
Jan 17, 1930 Gift 

Gudger, £ W , American Museum of Natural History, New York City, New 
York 10 specimen* including 7 species of South American fishes* Gift 

Hildebrand, S F , Beaufort, North Carolina 1 Lobotes sunnatnensis from New- 
port River, Beaufort, N C , and 3 specimens of Pamatomus salUUnx 
from Beaufort Harbor, N C Gift 

Laycock, H , Rosano Mines, San Juancito, Honduras 1 Four-eyed Fish 
(Anabkps dam) Gift 

Reid, J T , Oroville, Butte County, California 2 Small-mouth Black Bass 
{Micro pierus dolomieu) from Tuttle Lake, Placer County, Calif Gift 

Rougier, Emmanuel, Christmas Island, South Pacific Ocean 20 small fishes 
including 13 species Gift 

Stemharl Aquarium, San Francisco 13 specimen* of fishes including 12 species 
Gift 

United States Bureau of Fisheries, Grand Station, Louisiana 2 specimens of 
Lobates surtnamensis taken about 5 miles off Grand Terre, Louisiana, 
in open sea Gift 

Department of Herpetology 

Barnard, Charles, Queensland, Australia 11 frogs, 1 lizard, 2 snakes from 
Queensland, Australia Gift 

Davidson, 8 B , Route 7, Box 635, Ft Worth, Texas 1 lizard ( Phrynosoma 
cornutum) and 2 toads, spec ? from Ft Worth, Texas Gift 

Erwin, Richard P , Boise, Idaho 2 Rattlesnakes ( Crotalus c hUosus) 15 miles 
south of Boise Gift 

Evermann, Dr Barton Warren, California Academy of Sciences, San Fran- 
cisco 1 salamander ( TrUurus torosus) from PapermiU Creek, Mann 
County, California Gift 

Fisher, Russell, take Maxmkuckee, Indiana 4 Box Turtles (2 Terrapene omata 
and 2 Terrapene Carolina ), from Lake Maxinkuckee, Indiana Gift 

Hibbard, Charles W , Steinhert Aquarium, San Francisco 1 snake ( Crotalus 
oreganus), from Coronados Islands, Mexico Gift 

Hubbc, Mrs M S , MiUbrae, California 1 Gopher Snake {Pttuopkis eatenifer) 
Gift 

Johnson, Kenneth, Sacramento, Calif 1 Gopher Snake {Pitmphes catemfer 
catemfer) from Sacramento, California Gift 
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Klauber, L M , San Diego, Calif 1 lantern slide of Garter Snake, 1 heard 
(Cnemtdophorus Usselktfus siejuegen), front South Coronado Island, 
Lower California, Mexico Gift 

Knowlton, G F , Utah Agricultural Expenment Station, Logan, Utah 1 lizard 
(Via stonsburtana stonsbunana) from Hardup, Utah. Gift 

San Diego Zoological Society (Through L M Klauber) 28 Rattlesnakes, from 
Arizona, 10 Crotalvs c conflvenlus, 12 Crotalus scutulatus, 6 Crotalus 
atrox Purchase 

Slater, J R , Tacoma, Washington 2 frogs (Rana pretoosa), from Davenport, 
Wash , 7 salamanders (Piethodon tntermedtus) , from Green Gorge, Pierce 
County, Washington, 2 salamanders (Ambystcma parottcum ), from 
Sol Due Hot Springs, Clallam Co , Washington Gift 

Slevin, Joseph, California Academy of Sciences, San Francisco 10 snakes and 
38 lizards from San Diego, Riverside, and Imperial counties, California, 
2571 reptiles and batrachians from Australia and 7 lizards from Pago 
Pago, Samoa Exploration 1 salamander (Ensatina eschseholtm) 
from Carmel, California Gift 

SuLkamp, Mrs A C , San Francisco 1 Galapagos Island Sea Iguana Gift 

Trust, H , San Francisco 10 lizards (Gerrhonotus cacrulcus), from Camp 
Meeker, Sonoma Co , California Gift 

Van Dyke, Dr E C , University of California, Berkeley, Calif 1 lizard (Ples- 
ttodon sktltontanus ) from Sequoia National Park, California Gift 


Dkpartment ok Library 

Academia Sirnca, Shanghai, China 1 pamphlet Academia Smica with its Re- 
search Institutes, 1929 Gift 

Adams, Wallace, Philippine Bureau of Science, Manila, P I 1 pamphlet, 
1 bound volume, and 27 periodicals Gift 

American Gas Association, 420 Lexington Ave , New York, N Y 1 copy, 
Selected Bibhography of Articles on the Industrial Uses of Gas, by 
C George Segeler Gift 

Anderson, Frank M , California Academy of Sciences, San Francisco 1 pam- 
phlet and 2 unbound volumes on paleontology and 1 serial Stanford 
University Bulletin, 5th Ser , No 98, July 31, 1930 Gift 

Associated Oil Company, 79 New Montgomery Street, San Francisco 1 
geological pamphlet Gift 

Bailey, L G » Ithaca, New York 1 pamphlet Statements on the Systematic 
Study of Variables Gift 
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Baker, Frank Collins, University of Illinois, Urban*, Illinois, 7 pamphlets by 
Frank Collins Baker on paleontology Gift* 

Baldwin, Charles W , Kuahma Dnve, Honolulu, Hawaa 3 pamphlets by D D. 
Baldwin on Ha wan, and 2 periodicals Hawaii's Young People, May, 
June, 1900 Gift 

Beloit College, Beloit, Wisconsin 1 calendar Mural Paintings at the Logan 
Museum, Beloit College Gift 

Besuden, Miss H Dorothy, Librarian, University of Ohio 1 copy, California 
Academy of Sciences Proceedings, 3rd Senes, Geology, Vol. 1, No 2 
Gift 

California Association of Nurserymen, The, 340 San Pedro Street, Los Angeles, 
Calif 1 volume Kruckeberg, Henry W George Christian Roedtng, 
1868-1928, Gift 

California State Chamber of Commerce, Ferry Building, San Francisco 1 pam- 
phlet A Survey of Economic Research and Sources of Data Regarding 
California, a reference catalogue and index Gift 

Canadian National Parks Commission, Ottawa, Canada 4 pamphlets Water- 
ton Lakes Park, Banff, Kootenay and Yoho National Parks, Jasper 
Trails, and Prince Albert National Park Gift 

Church, C C , Associated Oil Company, San Francisco 1 pamphlet Program, 
Seventh Annual Meeting of the Pacific Section, Association of Petroleum 
Geologists, Los Angeles, 1930 Gift 

Clark, H Walton, California Academy of Sciences, San Francisco 26 scientific 
periodicals Gift 

Cleveland Museum of Natural History, Cleveland, Ohio 3 pamphlets 
Nature Trails m Cleveland, A Bit of Tanganyika, and Episodes of the 
Amundsen-Ellsworth Arctic Flights Gift 

Collins, Ross A , 5th District, Mississippi, House of Representatives, Wash- 
ington, D C 1 separate from the Congressional Record Gift 

Consomo Naziooale Produtton Zucchero 1 pamphlet Menozzi, Carlo Insetti 
Dennosi alia Barbabietola. Gift 

Cornwall, Ira, William Head, Box 850, Victoria, B C , Canada 94 copies of 
California Academy of Sciences Publications, Gift 

Cowles, Thomas, California Academy of Sciences, San Francisco 1 copy, 
Special Libraries, Vol 20, 1929 title page and index, 12 pamphlets, 
16 serials on library work, and 31 numbers of periodicals. Gift 
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Crocker, C H , 602 Balfour Building, San Francisco 1 copy each of California 
Academy of Sciences Occasional Papers 13 and 14, Proceedings Vol 
XV, Nos 17 and 18, Vol XVI, Nos 1-24 and index, Vol XVIII, Nos 
13-16 Gift 

Davidson, Mrs M E , California Academy of Sciences, San Francisco 69 pub- 
lications Gift 

Eastwood, Miss Alice, California Academy of Sciences, San Francisco 3 pam- 
phlets, 223 periodicals and 42 miscellaneous publications Gift 

Emergency Conservation Committee, 3548 Tyron Avenue, New York, N Y 
1 pamphlet Quinn, Davis The Antelope's SOS Oct , 1930 Gift 

Espana-Calpe, S A , Madrid, Spain 1 map Mapa geologica de Espana, par 
M Faura y Sans Gift 

Evermann, Dr Barton Warren, California Academy of Sciences, San Fran- 
cisco 3 pamphlets, 2 periodicals, 342 parts of publications, and 243 
separates Gift 

Exposition Internationale de la Grande Industrie, Sciences et Applications 
de 1'Art Walton Ancien, Lilge, Belgium 2 pamphlets on the Exposi- 
tion Gift 

Fehppone, Dr Florentin, Uruguay, South America 2 separates Fehppone, F 
Contribution 4 la Flora Bryologique de l' Uruguay (Revue Bryologique, 
56 &nn6e, t II, fasc 3-4, 1929), Contribution Ma Flora Mycologique de 
l’Uruguay (Annales de Crytogamie Exotique, t 1, fasc 1, 1928) Gift, 

Femald, M L , 14 Hawthorn Street, Cambridge. Massachusetts 2 scientific 
pamphlets Gift 

Fntxen, Theophil Leonard, 3011 Jackson Street, San Francisco 159 copies of 
Proceedings of the California Academy of Sciences, 6 Occasional Papers, 
8 pamphlets on National Parks, 1 pamphlet on Camp Sanitation and 
Housing, 8 indexes to the National Geographic Magazine Gift 

Getser, S W , Southern Methodist University, Dallas, Texas 1 excerpt 
Geiser, S W , Pioneer Lies in Unnamed Grave, Dallas Morning News, 
February 23, 1930, pg 3 Gift 

Grand Canyon National Park 3 pamphlets McKee, Edwin D . Preliminary 
Check List of the Mammals of the Grand Canyon, Preliminary Check 
last of the Birds of the Grand Canyon, and Preliminary Check List of 
the Reptiles and Amphibians of the Grand Canyon Gift 

Grunsky, Dr C E„ President, California Academy of Sciences, San Francisco, 

1 pamphlet of the International Mediterranean Research Association 
of Rome Gift 


Mar 29 , mi 
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Halt, William Hammond, 3855 Jackson Street, San Francisco 8 boxen of mis- 
cellaneous publications on engineering Gift 

Hanna, Dr G Dallas, California Academy of Sciences, San Francisco I bound 
volume, 8 serials, 2 photostats, 4 maps, 6 parts of volumes, 478 periodi- 
cals, 73 pamphlets, and 36 separates Gift 

Hamson & Sons, Ltd , 44-47 St Martin’s Lane, London, W C 2, England 
2 chemical pamphlets Gift 

Herrera, A L , Laboratoire d’ Analyses Chumques, Biologiques et Industries, 
Ciudad de Mexico 1 separate Herrera, A L Sur 1'Imitation des 
Chromosomes, etc Gift 

Hertlem, Dr L G , California Academy of Sciences, San Francisco 1 pam- 
phlet General Report on the Properties of the Alberta Pacific Consoli- 
dated Oils Limited, 1929, 1 copy, College Algebra, by William Benja- 
min Fite, 12 miscellaneous pamphlets Gift 

Industrial Relations, California Department of, Sacramento, Calif 1 copy, 
Labor Laws of the State of California, 1929 Gift 

Kelly, Mrs G Earle, Alameda, Calif 24 copies of California Academy of 
Sciences publications Gift 

Kinsey, Alfred C , Waterman Institute for Scientific Research, Indiana Uni- 
versity, Bloomington, Indiana 1 volume on Gall Wasps Gift 

Koebele, Mm Albert, Waldktrch, Germany 2 copies of a pamphlet Fr V 
Koch Albert Koebele, 1930 Gift 

Lostreto, C B , 260 California Street, San Francisco Proceedings, CAS, 
4th Senes, Vol 17, Nos llandl2,Vol 18, Nos 4-16, and 67 pamphlets 
Gift 

Lowell Observatory, Flagstaff, Arizona 1 astronomical pamphlet Gift 

Matlltard, Joseph, California Academy of Sciences, San Francisco 1 copy. 
Bird News, Vol 1, No 2 (March-Apnl, 1909), 1 copy, Bird News, 
Vol 1, No 2,2 numbers of 3rd Senes and 31 numbers of the 4th Senes 
of the Proceedings of the California Academy of Sciences, Proceedings 
of the California Academy of Sciences, 3rd Senes, Zoology, Vol IV, 
Nos 4 and 5 (2 copies), 4th Senes, Vol I, pp 405-430, Vol II, Ft 1, 

' No 11, Vol III, pp 1-56, 73-264, 391-454, Vol IV, No 1-6; Vol V, 
No 1-4, 6, Vol VI, No 1-3, Vol VII, No 10-11, Vol, IX, No 6, Vol 
X, No 1-4, ! copy Birds of Golden Gate Park Gift * 

McAllister, M Hall, California Academy of Sciences, San Francisco 1 copy, 
Official Guide Book to the New York Zoological Park, and 12 miscella- 
neous pamphlets Gift 
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McGuire, Ignatius, Princeton University , N J ] separate Bui] of the Geol 
Soc, of Amer , Vol 41, pp 181-227 

Memam, Dr 0 Hart 1 pamphlet Merrtem, C Hart The New River Indians 
T16-hom-tah'-hoi Gift 

National Research Council, Washington, D C 1 unbound volume Gift 

Needham, James G , Cornell University, Ithaca, New York 1 unbound vol- 
ume Zoologta Stmca Senes A Volume 2 Gift 

Nielsen Company, Chicago, Illinois 1 pamphlet Nielsen Survey, Armstrong's 
Cork Machinery Isolation used by Cleveland Museum of Art Gift 

Oppenheimer, Julius, 1262 Russ Building, San Francisco California Academy 
of Sciences Proceedings, Vol 2, pt 2, No 18 (2 copies), Vol 11, index, 
Vol 12, index (2 copies), Vol 13, No 27 & 28, index, Vol 14, No 1-20 
(2 copies of 18, 19, 20) , Vol 15, No 1-1 8 (2 copies of Ml), Vol 16, No 
M8, 20-24, index, Vol 17, No 1-5, 7-12, Vol 18, No 4-12, Occasional 
Papers 11-12, 14-16, Constitution and By-Laws of Sept 5, 1925 Gift 

Older, Benjamin, 1262 Russ Building, San Francisco, Calif Prot CAS, 
4tb Senes, Index, Vol 17, Index Vol 18 and Vol 18, No 17, Vol 19, 
Nos 1-10 Gift 

Palmer, Dr T S , United States Biological Survey, Washington, D C 1 copy, 
Officers and Committee of the American Ornithologists 1 Union, 1930 
Gift 

Peers, Susie M , California Academy of Sciences, Son Francisco 241 periodi- 
cals The Business Woman and current issues of Science for 1930, 21 
copies of Golden Gate Pathfinder, 1 pamphlet Deutsches Museum, 
Munich, Bnef guide, official edition, 3 pamphlets; 1 pamphlet Inau- 
guration of Robert Gordon Sproul as President of the University of Cali- 
fornia, October 22, 1930, Berkeley, 1 newspaper The Daily Californian, 
Berkeley, Calif,, Wednesday, Oct 22, 1930 Gift 

Pennsylvania Geological Survey, Harrisburg, Pennsylvania 1 pamphlet The 
resources of Pennsylvania m a nutshell, prepared by the Penna Geo- 
logical Survey Gift 

Phillips, Mabel E , California Academy of Sciences, San Francisco 2 pam- 
phlets The Passion Play at Oberammergau, 1 pamphlet; 3 periodicals, 
4 newspapers Gift 

Riedy, Charles C , 28 Geary Street, San Francisco 323 separates, 141 parts of 
volumes, and 11 volumes, all on scientific subjects Gift 

Rixford, G P , California Academy of Sciences, San Francisco 1 copy, The 
Journal of Heredity, V 21, No 3, March, 1930 Gift 



468 


CALIFORNIA ACADEMY OF SCIENCES [P«oc 4** 


Royal Packet Navigation Company, 444 Market Street, San Francisco 1 pam- 
phlet on Java Gift 

Sampson, W F , 15th Floor, 215 Market Street, San Francisco: California. 
Academy of Sciences Occasional Papers No 15; Proceedings, Vol 16, 
No 15, Vol 17, Nos 1-7, 9-10, Vol 18, Nos. 4-9, 11, 14-16 Gift 

Savage, Grace O 1 pamphlet Savage, Grace 0 Printed treasures in the 
library of the United States Naval Observatory Gift 

Show, S B , Regional Forester, California Region, Forest Service, Ferry Build- 
ing, San Francisco. 1 pamphlet S, B Show How the national forests 
of California benefit the state (U, S Agnc Mis Pub. No, 82) 1930 
Gift 

Smith, Gertrude M„ Department of Zoology, Umv of British Columbia, Van- 
cover, B C 1 pamphlet. Detailed Anatomy of Tnturus torosus Gift 

Society of California Pioneers, 5 Pioneer Place, San Francisco 2 reprints from 
the Condor, 5 pamphlets pertaining to early history of the Academy, 
CAS Proceedings, 1st series, 2 nos ; Proc 2nd senes, 5 nos , repre- 
senting 3 vols , Proc 3rd senes, Mathematics-Physics, Vol I, Botany, 
Vol II. Noe 4 and 11, Zoology Vol I, Nos 2and3,Vol IV.Nos 4and 
5, Index to Vol IV, 3rd Ser Zoology, Vol I, No 1 and Title page and 
index to Vol II , parts of 14 volumes of the 4th senes of the Proceedings , 
Occasional Papers Nos 5, 10, 11, Constitution and By-Laws, 1915, 
1921, 1925, Memanams to BenjanunB Redding and Dr HansH Behr, 
13 old publications of the California Academy of Sciences Gift 

Southern California Academy of Sciences, Los Angeles, California 1 pamphlet 
on Lepidoptera. Gift 

Special Libraries Association, 11 Nisbet Street, Providence, Rhode Island 
1 pamphlet Special Libranes Association Information Bulletin, No 5 
Gift, 

Steinbeck, W P , Stockton, California California Academy of Sciences Pro- 
ceedings, Vol 12, No 29, 30, Vol 15, No 1, Vol 17, No 3, Vol 18, 
No 12 Gift 

Swarth, H S , California Academy of Sciences, San Francisco 54 publications 
cm scientific subjects Gift. 

Thompson, Robert L , Jr , 726 11th Avenue, San Francisco 10 pamphlets on 
the National Parks Gift 

Tose, Frank, California Academy of Sciences, San Francisco ‘ 1 oopy of Science 
Gift 

United Fruit Company, 17 Battery Place, New York, N, Y 1 book The 
Romance and Rise of the American Tropics, by Samuel Crowther. Gift 
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U S Bureau of Foreign and Domestic Commerce, San Francisco 1 unbound 
volume Tariff Act of 1930 Gift 

University of California, College of Agriculture, Davis, California* Occasional 
Papers CAS XIII and XIV, Vol XI, No 9, Vol XIV, No 1, Vol 
XVI, No 19, Vol XVII 1, 2, 4, 5-7, Bulletin Dept of Geology, Urnv 
of Calif , Vol 3 Gift 

Vanadium Corporation of America, New York, N Y 1 pamphlet Petinot, 
N Vanadium additions improve steel Gift 

Van Dusee, £ P , California Academy of Sciences, San Francisco 41 scientific 
publications Gift 

Van Oosten, John, in charge Great Lakes Fishery Investigations, U S Bureau 
of Fisheries 1 pamphlet Some fisheries problems on the Great Lakes, 
by Dr John Van Oosten (Reprinted from v 50, 1929 Trans of the 
American Fisheries Society) Gift 

Ward, Rowland, 167 Piccadilly, London, W 1 1 pamphlet The Orleans 

natural history trophies Gift 

Ward, Miss Shirley, 537 Bush Street, Mountain View, California 35 numbers 
of California Academy of Sciences, 4th Senes, Proceedings, and 4 num- 
bers of the Occasional Papers Gift 

Willcutt, George B , Market Street Railway Co , San Francisco California 
Academy of Sciences Occasional Papers No 10, Vols 1 and 2, Proceed- 
ings, Vol 12, No 3 Gift 

Windele, Annette, Amencan Trust Company, 464 California Street, San 
Francisco Occasional Papers No 11-13, Constitution and By-Laws, 
1925,79 nos representing 9 vols of Calif Academy Sci Proc 4th Senes 
Gift 

Wisconsin Academy of Sciences, Madison, Wisconsin A large number of Cali- 
fornia Academy of Sciences Publications comprising numbers of the 
2nd, 3rd, and 4th Senes of the Proceedings and four Occasional Papers 
and three issues of the Constitution and By-Laws Gift 

Yuhaw, Michael, Sr , Homestead, Pennsylvania 1 pamphlet on Checho- 
slovakia Gift 


Miscellaneous 

Rixford, G P , California Academy of Sciences, San Francisco 1 brick from 
the Russian Station on Farallon Islands Gift 

Van Valkenburgh, Peter, 45 Armamno Court, Oakland, California 1 Indian 
basket from Lassen County Gift 
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DEPARTMENT OP ORNITHOLOGY AND MAlliCALOClV 

Alexander, Miss Jacklyn, 1198 Dolores Street, San Francisco 1 Orated 's Ttti 
Monkey (Sa$mtn orsiedtt orstedtt) Gift 

Anonymous 1 Ashy Petrel (Oceanodroma homochroa) Gift 

Bailey, A M , Chicago Academy of Sciences, Chicago, Illinois 1 Goshawk 
(Astur genkks gentths) from Germany Gift 

Bailey, Bernard, San Marcos, California 340 mammals and 27 birds Purchase 

Barkan, Mrs Hans, 3653 Jackson Street, San Francisco 1 Quetzal {Phato- 
machrus mocxnno) Gift 

Barker, Fred, Parker's Prairie, Minnesota 4 bird skins from Minnesota Pur- 
chase 

Bassett, F N , 91 Merced Avo , San Francisco 7 mammals from Sonoma 
County, California Gift 

Boatnght, C R , 534 Eleventh Ave , San Francisco 2 Nicobar Pigeons 
{Catenas ntcobanca), l Bob-white (Cohnus vtrgintanus), 1 Copper 
Pheasant {SyrmaHcus sammernnp), and 1 Wood Duck (Atx sponsa) 
Aviary specimens Gift 

Bull, D B , Bethel, Alaska 23 sets of eggs and 1 bird skin from Argentina 
Purchase 

Classen, J W , Menlo Park, California Eggs of Chachalaca (Ortoks vs tula 
mccaik ), l/3 From aviary bird Gift 

Davidson, Mrs M E , California Academy of Sciences, San Francisco 366 
bird skins from Panama Exploration 

Davidson, S , Route 7, Box 635, Ft Worth, Texas 7 bird skins from Alameda 
and San Mateo counties, California Gift 

Downes, B , Route 5, Box 370A, Watsonville, Calif 1 Hoary Bat ( Nyctens 
ctnerea) from Santa Cruz County, California Gift 

Ellsworth, Mrs E , Turlock, Calif 1 Cobalt Love-bird (MelopsUtacus undu - 
lotus) Gift 

Emerson, W Otto, Palm Cottage, Hayward, Calif 1 White-tailed Kite 
{Elanus leucurus) from Alameda County, California Gift 


Fishes, Department of, California Academy of Sciences, San Francisco 1 South 
American Bat Transferred to Dept of Mammalogy 
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Ftashhacker Zoo, San Francisco 1 Cassowary (CtaworMu australis) C3lft» 

Gifford, E W , Museum of Anthropology, University of California, San Fran* 
cisco 1 Galapagos Dove (Nesopeha galapagaensis) t X Dove (Columba 
maculosa) Gift 

Hanna, Dr G Dallas, Cab forma Academy of Sciences, San Francisco 1 Wild 
Cat (Lynx cahfomtcus) Gift 

Hedges, C F , Coobn, Idaho 4 Gray Ruffed Grouse (Bonasa umbeHus umbel* 
hides) from Idaho Purchase 

Held, Graham, 1239 Bay Street, Alameda, California 1 Bronzed Grackle 
(QutscaLus qutscula aneus) from Illinois Gift 

Hibbard, Charles W , Steinhart Aquarium, San Francisco 1 Nuttall Sparrow 
(Zonotnchta nuttaUi) from San Francisco, 1 Egret (Casmerodtus egretta) 
from Glenn County, California, 1 Great Blue Heron, female Gift 

Holm, A , Redwood City, California 1 Kangaroo Rat (Dtpodomys heermanni 
goldmant), 1 California Shrew Mole from the south arm of Portola Val- 
ley, San Mateo County, California Gift 

Hooper Foundation for Medical Research, Affiliated Colleges, San Francisco 

1 Gibbon (. Hyhbatus , sp ?) Gift 

Horne's Zoological Arena Co , Altadena, Calif 2 Malay Squirrels (Scturus 
erythraui) Gift 

Jacot, E C , P O Box 462, Prescott, Arizona 2 Azure Bluebirds (Staho stalts 
fulva) from Arizona Gift 

Jftger. H E , 256 Hanover Ave , Oakland, Calif 1 Macaw (Ara mocao), and 
3 Tovi Paroquets (Brotogens jugularts), aviary specimens Gift 

Jordan, G A , Jordan Game Farm, R F D 1 , Woodland, Calif 2 Mikado 
Pheasants (SyrmaHcus mikado), 2 Cabot's Tragopan (1 ragopan cabah), 

2 Chukars (Alecions graca), 1 Cinereous Tmamou ( Nothoprocta ctneras - 
cans), 1 Peacock Pheasant (Polypkciron chtnquix), X Palawan Peacock 
Pheasant (Polyplectron napokoms), 1 Copper Pheasant (SyrmaHcus 
soemmerrtngt ), and 1 Malayan Crcstless Fireback (Acomus erythroph- 
tkalmus) Aviary specimens Gift 

Kruger, C E , Laurel Hill, San Francisco 1 Dusky Thrush (Turdus eunomus ), 
and 1 Wembere Red Bishop Bird {hupkcUs ortx wertkert) Aviary 
specimens Gift 

Lithuania, University of. Zoological Museum, Kaunas, Lithuania 5 bird skins 
from Lithuania, Exchange 
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MaiHiard, Joseph, California Academy of Sciences, San Francisco* 3 California 
Pocket Gophers from Marin County, California Gift 

McGettigan, C C , 2644 Filbert Street, San Francisco • 2 little Brown Cranes 
( Megaforms canadensis) from Kern County, California, and 3 Tule 
Geese {A user albifrons gambeUi) from Colusa County, California Gift 

McLaren, John, Golden Gate Park, San Francisco 1 Central California Mole 
( Scapanus kUtmanus loHmonus), 1 Swan, 1 Magpie (Ptca ptca hud* 
soma)*, I Chtikar (Alectons gr<eca chukar), and 1 cygnet ((Her sp) 
Aviary specimens Gift 

Meyer, Dr K F , Hooper Foundation, University of California, San Francisco 
1 Cotton's Reedbuck (Redunca redunca cottons) Domestic Gift 

Moore, C C , 311 Washington Street, San Francisco 1 California Great Blue 
Heron (Ardea herodtas kyperonra) from Santa Crus County, California 
Gift 

Morcom , G Frean, 243 N Coronado Street, Los Angeles, California 92 Hum- 
mingbirds from North and South America Gift 

Mon Bird Company, 94 Golden Gate Avenue, San Francisco 1 Mikado Pheas- 
ant ( Syrmattcus mikado), and 1 Malayan Crestless Firehack (Acomus 
erythrophthalmus) Aviary specimens Gift 

Murphy, Mrs William, 1108 East t4th Street, Alameda, California 8 eggs of 
Pallas's Murre (Una lomvta arra) from St George Island, Pnbilof 
Group Gift 

Peters, D C , H5 Central Avenue, North Palo Alto, California 1 Golden- 
backed Hanging Parrot (Loruuius ckrysonolus) Aviary specimen 
Gift 

Pettit, Miss Muncl, Girls' High School, San Francisco 1 Allen's Hummingbird 
(Selasphorus alien t) from San Francisco Gift 

Pierce, J H , 1431 Webster Street, Palo Alto, California 1 Yellow Cardinal 
(Cubematrix enstata) Aviary specimen Gift 

Reed, A L , Tulare, California l Marsh Hawk (Circus hudsomus) Gift 

Robison, A W , 1072 Market Street, San Francisco 1 Mealy Roaella (Ploty- 
cercus paikdteeps) Aviary specimen Gift 

Rosentierg, W H F , 57 Haverstock HiU, London, England 1 Pheasant 
(Phasianus colchtcus), 1 Imperial Parrot (Amasona imperial**). and 1 
Dusky Lory (Eos fuscata) Purchase 
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Speck, Mm J., 4217 25th Street, San Francisco 1 Virginia Opossum (DuU&* 
pku vtrgrntana nrgtntona) from Mendocino County, California. Gift 

Stansfield, J E , Boknas, California 1 Homed Owl {Bubo mrgtmanus pactficus) 
Gift 

Steinbeck, J W t 61 1 Bristol Avenue, Stockton, California 3 Peacock Pheas- 
ants (Polyplectron chtnquts), 1 Fireback (Lophura tgntta), 1 Bar-tailed 
Cuckoo Dove ( Macropygut unckall ), t Bronze- winged Pigeon ( Phaps 
chakoptera ), 1 Dove {LeptopUla wellst), and X Namaqua Dove (Aorta 
capensts) Aviary specimens Gift 

Sterling, F , 132 Collins Street, San Francisco 1 Grass Parakeet (MelopstUacus 
undulatus) Gift 

Swarth, H S , California Academy of Sciences, San Francisco 1 Nuttall Spar- 
row (Zonotnchxa nuttalh) from Alameda County, California Gift 

Thompson, W W t Mtddlefield Road, Redwood City, California. 1 Southern 
Black-tailed Deer (Odocotlcus columbtanvs scaphtotus ) from Santa Clara 
County, California Gift 

Titus, Miss A B , Jean Parker School, San Francisco 1 Burrowing Owl 
(Speotyto cumcularta hypogaa) Gift 

Walther, Eric, Golden Gate Park, San Francisco 1 Nuttall Sparrow (Zono- 
trtchta nuttaUt) from San Franusco Gift 


Department of Paleontoloo* 

Anderson, Frank M , and Nicholson, J L , California Academy of Sciences, 
San Francisco About 50 species of cretaceous fossils from Sacramento 
Valley, California Exploration 

Baker, Fred, Point Lorna, San Diego, Calif 7 freshwater shells from Michigan , 
parts of type lots of two species Gift 

Chase, Mr and Mrs E P , San Pedro, Calif 73 marine shells from Crescent 
City, California, 5 land shells from Los Angeles County, 2 land shells 
from Pistol River, Oregon, 11 marine shells from various places in Los 
Angeles County, California, 4 land shells from Santa Ana Mountains, 
California Gift 

Cornwall, Ira, William Head, Box 850, Victoria, B C, Canada 2 lots of barna- 
cles and 1 lot of sponges Gift 

Cory, Dr W B , Los Angeles, Calif 1 collection of Vaqueros Miocene fossils 
from type localities Gift 
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Field, Stanley C , 1264 Redondo BML, Los Angeles, Gahf 3 M&rartouta 
keUetn from San Pedro and 5 Hdm\nikoglypta onossa (Semtalbmo) 
from San Mateo Point, California Gift 

Frizzell, Don L , Seattle, Washington 4 topo types of Paphta restorchonensts, 
from Puget Sound, Washington Gift 

Haley, Dr George, University of San Francisco, San Francisco, Cahf 6 speci- 
mens of rocks from Bogoslof Island, Bering Sea Gift 

Hanna, Dr G Dallas, California Academy of Sciences, San Francisco 150 land 
shells from near Clear Lake, California, 300 species of marine shells, 
150 species of forammifera, and 12 samples of Miocene diatomite, all 
from Catalina Island, California Exploration 

Hanna, Dr G Dallas, Smith, A G , and Nicholson, J L , California Academy 
of Sciences, San Francisco 125 specieB of marine shells dredged in Mon- 
terey Bay Exploration 

Heath, Dr Harold, Hopkins Marine Station, Pacific Grove, Calif 500 shells 
dredged from Carmel Bay, California Gift 

Hertlcm, Dr L G , California Academy of Sciences, San Francisco 3 boxes 
of cretaceous fossils from Alberta, Canada Gift 

Hickox, M E , 1201 Bryant Street, San Francisco l box of manne shells Gift 

Hubbell, F C , Des Moines, Iowa, through C J Moran, Long Beach, Calif 
1 Barnacle, (Conchoderma vtrgata) attached to a Copepod (Penella 
filosa ), parasitic on a fish, (Xtphtus gladius), from sea near Long Beach, 
California Gift 

Israelaky, Merle C , Louisiana Gas and Fuel Company, Houston, Texas 3 
pieces of Ostracod shale from Brazil Gift 

Johnston, E C , Petaluma, Cahf 20 freshwater shells from Clear Lake, Calif 
Gift 

Layer, Herman, Standard Oil Company of Nicaragua, Subway Terminal Build- 
ing, Los Angeles, California 1 specimen of Turritelk from the Tertiary 
of Nicaragua Gift. 

Utaey, J L , Dallas, Texas 2 fossil Echinoids from Florida Gift 

O'Shaughnessy, M M , City Engineer, San Francisco, Calif 1 Cretaceous 
ammonite from Tesla Tunnel, Hetch Hetchy system Gift 

Pilsbry, Dr H A., Philadelphia Academy Of Natural Sciences, Philadelphia, 
Pennsylvania. 4 specimens of a land snail from Otero County, New 
Mexico, 4 land shells from Arizona Gaft 
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Reed, C R,U 8 S Arctic, San Francisco 2 specimens of Schizaster from 
Puget Sound, Washington Gift 

Slcvm, Joseph, California Academy of Sciences, San Francisco 30 land sheila 
from Queensland, Australia Gift 

Smith, A G , Berkeley, California 1 Cotype of Ltoha smttht Gift 

Stevens, J B , Fellows, Calif » 29 Temblor Miocene fossils (bivalves and gas- 
tropods) Gift 

S worth, H S , California Academy of Sciences, San Francisco 46 freshwater 
shells from British Columbia Gift* 

Van Dyke, Dr B C, University of California, Berkeley, California 1 land 
shell from Big Sur, California, 1 land shell from Sequoia National Park, 
California Gift 

Williams, Mrs M B , 110 marine and land shells, no localities given, 1 Echi- 
noid (sand dollar), 6 rock specimens (containing pynte and galena). 
Gift 
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FINANCIAL STATEMENTS 


REPORT OF THR TREASURER 


For the fiscal year ending December 31, 1930 


January 1, 1930, Balance due Crocker First National Bank 
Receipts 


Dues 

$ 3,946 

25 

Charles Crocker Scientific Fund Endow- 



ment Income 

1,758 

75 

James Lick Endowment Income 

70,781 

07 

General Income 

20,893 

98 

John W Hendne Endowment Income 

1,646 

26 

Post Card Sales 

1,167 

96 

Publication 

630 

62 

Interest 

1,854 

81 

Ignats Stemhart Trust Interest 

286 

60 

Bills Receivable 

3,000 

00 

Duplicate Sales Account 


10 

Great Auk Donation 

178 

55 

W G Wnght Fund 

10 

00 

Park Birds Handbook Fund 

1,753 

00 

Wild Life Protection Fund 

100 

00 

Alice Eastwood Donation 

568 

18 


Total Receipts 


$ 894 92 


$108,576 13 


$107,691 21 
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REPORT OF THE TREASURER— Continued 


Expenditures 


Interest 

$ 10,766 

79 

Contingent Fund 

441 

03 

Salary Expense General 

20,199 

31 

Department Salaries 

20,864 

79 

Earthquake Insurance Sinking Fund 

1,200 

00 

Bills Receivable 

25,000 

00 

Steinhart Aquarium Equipment 

79 

50 

Wild Life Protection Fund 

HI 

25 

Insurance 

562 

30 

Park Birds Handbook Fund 

1,615 

06 

Museum Department Appropriations 

16,253 

12 

Post Card Sales 

1,043 

69 

Publication 

4,369 

70 

Library 

4,368 

02 

Sundry Creditors 

872 

80 

Expense 

3,172 

10 


Total Expenditures $110,919 46 

January 1, 1931, Balance due Crocker First National Bank $ 3,228 25 

F W Bradley, Treasurer 


Examined and found correct, 

Pack, Gore & McLaren, Certified Public Accountants 
San Francisco, Calif , February 14, 1931 
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BALANCE SHEET 

December 31, 1930 


Assets 


Property 


Real Estate, 831-833 Market Street 

$600,000 00 

Commercial Building, 833 Market Street 

516,818 66 

Real Estate, Jessie Street 

8,083 65 

Museum, Golden Gate Park 


Building Construction 

192,025 92 

General Collections 

216,249 99 

Library and Equipment 

157,368 58 

Tools and Equipment 

49,434 94 

Office Furniture 

6,110 04 

Investment Securities 


/gaols Stetnhart Trust 


Bills Receivable 

| 6,000 00 

Steinhart Aquarium Construction 

263,390 29 

Stcinhart Aquanum Equipment 

34,343 08 

Steinhart Aquanum Revolving Fund 

5,000 00 

Uninvested Cash on Hand 

178 38 

Current Assets 


Bills Receivable 

$ 79,000 00 

Postcards in Stock 

1,850 33 

Cash on hand 

161 36 

Advances to employees doing field work 

400 00 


$1,124,902 31 


$ 621,189 47 
$ 7,214 52 


$ 308,911 75 


$ 81,411 69 


Total 


12,143,629 74 
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BALANCE SHEET — Continued 


Liabilities 


Endowments 

James Lick Endowment $804,902 31 

Charles Crocker Scientific Fund Endow- 
ment 20,000 00 

John W Hendne Endowment 32,770 85 

$ 857,673 16 


Funds Held for 'Special Purposes 

Alvord Bequest Botanical $ 

John W Hendne Endowment Income 

Earthquake Insurance Sinking Fund Reserve 

W G Wnght Fund 

Park Birds Handbook Fund 

Wild Life Protection Fund 


5,000 00 
2,804 11 
7,114 52 
42 57 
118 44 
11 10 


15,090 74 


Reserve for Depreciation 


$ 165,956 78 


Ignatz Steinhart Trust 
Principal 
Interest 


$250,000 00 
58,911 75 

$ 308,911 75 


Notes and Accounts Payable 

Bills Payable $195,000 00 

Accounts Payable 2,059 45 

Due Crocker First National Bank 

(Overdraft) 3,406 63 

$ 200,466 08 

Surplus $ 595,531 23 


Total 


$2,143,629 74 


Svsm M PSBJLS, 

Secretary, Board of Trustees 
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We have examined the foregoing Balance Sheet, together with the books 
and accounts of the California Academy of Sciences, and in our opinion, it is 
properly drawn up so as to exhibit a true and correct view of the Academy’s 
affairs, as shown by the books 


Pack, Gore & McLaren, 

Certified Pubhc Accountants 


San Francisco, Calif , 
February 14, 1931 
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New names to heavy-faced type 


abavue* Preebychen, 88 
ab b reviate# Calothrix arugxnea, 115, 1M 
Cassidea, 10, IS 
Acsnthlna muncata, 17 
acapulcanum, Epitonium, 50 
Accaaaiona, 1930 45S-475 
accola, Litholepu, 117, 170 
AceUbuIana parvula, 115, 138 
Acmaa digitalis 4 

discon, 10, 17 
Umatula, 17 
paleacea 4 
persona 4 
rosacea, 17 

Acteocma angustior, 4, 17 
anuma, 10 

aculeata, Crepidula, 10, IB 
aculeatus, Gaatrosteus, 99, 103 
aculeatus aculeatus, Gaatrosteus 100 
aculeatus microcephalus, Gaatrosteus 100 
aculeatus wilUamsoni, Gaatrosteus, 100 
acuta Leda 16 
acuticostata Liotia, 5, 19 
Margarites, 5 
adherens Jama, 117, 179 
jegwa, Cynxatoaynnx, 18 
cola Cymatosyrinx, 18 
■tpynota, Odostomia 5 20 
equisculpta, Alvama 4 29 
sruginea, Calothnx, 115, 125 
svuginea abbrerku, Calothrix, *115 
126 

isrugiiioaa, CottueUa, 10 

iBsopua, ore*tua 4 

cstuarii Lyngbya 115, 121 

affine, Ceranuum, 117 17S 

afflnis Tageiut <7), 16 

Agardhh Lyngbya, 121 

Agaaoma barkerianutn sons, 74 

Agkistvodon 105 

Aglaosoma canartensis, 116, 147 

Ahnfeldtia gigartwoldsa. 116, 142 152 

Alaba jeanettn, 4 

suprattrata, 17 
Alabina dlomede* 17 

occidental!* 17 
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kalaeyi, Epitomum 44 
Milnerta, 5 
Nudulua, 5 
Riaaoina 34 

kernenais Allodewnus 69, 70, 227-296 
Uollthaa, 360, 474 
kemanu* Mecoteraa 308 


labyrinthiformiB, Spirulma, 115 119 
Lactucn Ulva, 111, 138 
Lacuna unifaaciata, 11 
lctevirens cyllndracea, Caulerpa racemou 
128 

lotevirana typicm, Caulerpa rocemnaa 129 
Lamellan •teaman, 19 
lamelloea Cumtngia 15 
Lamprodoma vnlutellu, 19 
Lamprollthax, 341 

anna ictene, 360 343 
•Imutana, 360 381 
Ihrnprun Phacoides, 16 
Laomi« edvardaurtua 93 
lapaaana Odoatoma 20 
RiMoina 34 
larunda, Turbonilla, 22 
Las Pusas formation 61 
later, Amphicetu*, 308 
latiaurituf Pecten 59 
laticoatata Carchta H 
Latirua ceratus 19 

coticenlncut, 11 
latum Codium 115 132 
Laurencia humllla. 116, ltt 
Maaonll, 116 145 
papilloea pacifica, 116, 157 
lan, Htrposiphoma ngida, 117, 144 
Jecama, bipbonan* maura 21 
Leda acute 16 
lenH Mitra 20 

Ulvella 111, 138 
Lepthothyra lurlda 1 1 
pauucoatata 5 

Library Report Department of, 444 
Uma, Fundulua, 91-99 
limatula, Acnuaa, 17 
liagulata, Crepidula, 4 

Enteromorpha, U3, 137 
lintianua Balamodon, 307 
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Lion, TJlva, 137 
LioHthax, >76 

knnwila, 360, >71 
Liotia scuticostata, 5, 19 
cookeana, 5 
ramxnat®, 19 
sp, 11 

lirata, Alvania, 26 20 
Litholepis acccla, 117, 176 
Lithophaga, 59 

anatats, 16 
calyculatus, 11 
plumula, 16 

Lithopotclla pacifies, 117, 177 
Lithothamnium validum 117 177 
LJttonna conspena, 11, 19 
penieillata, 11 
planaxis 5 
pullata, 19 
scutulata, 12 

longtramoaum Codium 131 
lcmgiroetru, Mesocetus, 308 
Lotus gigantaa, 5 
LoKollthaa, 390 

•Imnca, 361 SM 
huaunti Alvania, 14 
DJvaricalta, 13 
Lucana, distinguenda, 10 
tignna, 10 

lutnbricalis, Halcrthnx, 116, 143 
lurida, Leptothyra, 11 
lutes, Lyngbya, 115, 121 
Lyngbya mtuarii, 115, 121 
Agardhii, 121 
oonfervoides, 115, 120 
cnm, 120 
epipbytwa 115, 120 
meU, 115, 12S 
gracilis, 121 
lutaa, 115 121 
tnajuacula, US, 120 
Menegbuuana 121 
versicolor 122 

lyngbyaeautn Hydrocoleum, 115, 123 
Lyotuua gouldu, 16 


Macrocallista pannosa, 5 
■quallda, 16 

macrophysa, Caulerpa ratemoaa clavifera, 
128 

macroechisma, Moms, 59 

maculosa, Strombma, 21 

maoulosum, Cerithutm, 10, 18 

Magetebennua bixnaculatus 20 

Mailliafd, Joseph t bibliography, 1930, 454 

major, Pyrene 21 

majusoula, Lyngbya, US, 120 

Males rfogens 19 

mammfllaria, Calyptma, 17 

Mangflia beta, 5 


Margaritaa acuticoatata, 5 
psrcipicta, 5 

margaHtula, Cyprmotina, 11, 18 
Margmella cahlomica, 12 
jewetth, 5 
phrygia, 20 
regulmria, 12 
mariana, Tegula, 21 
Mariposa slate, 77 
MaeonU, CUnonta, 117, 174 
DictyoU, 116 148 
Bleeuia (?>, 116 148 
Laurencin, 116, 188 
Polyuphoma, 116 160 
Sphacalaria, 115, 188 
Mwonophyeua, 141 

paradmta, 116, 14S 
maaatlanioum, Bpitomum, 44 
meeki, Fundulul 95 
megalopbyaum, Plssiocetopsia, 511 321 
Megapteropaia robuata, 909 
MelaneUa baldra 20 
mexicana, 20 

melanellotdss, Ritaotna, 31 
Melobesia membranaeea, 176 
membrauacaa, Melobesia, 176 
Meneghituana Lyngbya, 121 
Mesocetua longiroftna 308 
Mesoteras kerrianus, 308 
Metaxia convex® , 20 
diadem®, 5 

Metopocctua durinmaua, 308 
mexicana, Codakia, H 
MelaneUa 20 
Patella, 20 

RKHcanum Epftonium, 44 
Micranellum donga turn, 20 
microcepbalua, Gaateroeteus, 100 
Mlcrodwte vitiensu, 115 127 
Microdictyon Palmen, 115, 136 
mlerodonta, Symploca, 115, 188 
mkfephyM, GeHdium, 116, 181 
micropterum, Gelidium, 151 
MUnena kelwyi, 5 
Mlltha laatuii, 59, 62 
mlra, Odotlthax, 360, 378 
minim, NwtHerkim, 808 388 
minis, GEdotua 356 
Mttchella, Ectocarpus, 140 
Mltra funiculata 20 
lena, 20 

Mitrella oceUata, 20 
Modiolus capax, 16 

cerodea, 12, 20 
eoraUmphague, 16 
optfex 16 
rectus 59 

Molluscs, manue, Guadalupa Island, 1-6 
Revillagigedo Islands, 7-12 
Tret Marlas Islands, 13-22 
EpHoniidm, 41-56 
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MoUum* Rieeoid, 23-40 
Momm macroeduama, 59 
monlie, Phorm«Mum» US, 119 
nooiemtwiii, Alv»itu, 27 
Montagnei f gigantea, Rtcardla, 154 
montanus, Neoclwnodon, 233 
roontereyenau, Sleta, 6 
moratui, UUm 308 

Mortice, Chariot, [notes on Sharktooth 
Hill], 68-70 

momcei, Aulophysater 69 70, 348, 354 
359 361-372 
Mona v«r«buadui, V 
Morum tuberculosum, 20 
multicostata, Area, 14 
GlycymerU, 15 
multiformis, Mytitas, 16 
Murex bicolor 20 

radieata, 12 
rectirostris, 20 
murlcata, Acanthina, 17 
Turbonilla, 22 
mutabiUa, Area, 14 
Mychodaa epiacopalis, 116, 152 
purilla, 152 

Myem, George Sprague, The Icflbflab of Sen 
Ignacio and tha stickleback of Sen 
Ramon, Lower California 95-104 
Mytllus multiformis, 16 


Hasmollthax gracU U, 360, 386 
Nation oatenata, 20 
Natnx, 105 
navtaa, Odoatomu, 5 
Nsethsrium, IN 

minim, 199 801 
Naodwndon montanue, 233 
narolna, Rlssotna 33 
Nerita bernhardi, 12, 20 
•cabncosta, 12 

neritoides, CoralUophUa, 10, 18 
Neurocarpus deUcatutus 116, 149 
Neventa redusiana, 60 
nichotai, Bittium, 10 
NitidoeeaU. 42, 51 
nhidulus, Bpidromua, II 
Nodlecala 42,43 
Nodnlus kelaeyi, 5 
Nomsia norrisii, 5 
NotSooetue romerianua, 309 
novm-hoilandisa, SphaceUna, 116, 139 
nuttalli, Pbacoidea, 16 
nux, CorattiophUa, 10, 18 


obscure, PwmreUa, 11 
ohseurs, OiyyaUthu, 361, >98 
occidental!*, Alabina, 17 
Dallinalla, 60, 62 


ocailau, MitreUa 20 
Pyrene 12 
ochracea, Telltna, 16 
Odobenua divergens, 292 
Odostomta wpynota, 5 20 
Clementina, 3 
deceptnx 5, 20 
eucosmie, 5 
lapasana 20 
navisa S 
scalanformia, 20 
tumcula, 5 
virginolia, 5 
in sc airmens 20 
CBdollthax, >78 

mlra, 360 >78 

GEdotus minis 356, errata page 496 
Oliva hiatula, 20 

testacea 20 
olivaceum, Astro* 17 
Obvella gracilis 12 20 
undatella 20 
Opalu 42 

crenatoides, 47 
retiporoaa, 45 
vancostata 60, 62 
optfax Modiolus 16 
Opuntiu, Chlamys 59, 62 

Haluneda 115, 134 
orcutti Barleeia 39 
omaftum, Cer annum 117, 17S 
Ornithology and Mammalogy, Report 
Department of 446-447 
Oatrea chilenus 16 

vespertine 59, 62 
Ostreobium Rmneckei 134 
Otanidm, ancestry, 231-235 
ovate, Gastaochena 11 15 
ovoidea Iselica 19 
oxys Centhiopais 4 


Pachyacanthus suesstl, 308 
Pachycetus robuatus 306 
paciAca Area, 14 

Chnoospora 144 
Desmarestia, 116 144 
Laurencia papillose 116,157 
Lithoporelta, 117 177 
pacificus Burhinodelphis 349 
Padma Durvtllei, 130 

tetrastromatiea, 149 
pelnatlantica, Balena, 308 
Protobalwna, 308 
Rhagnopsb 308 
Palwobaleaa bergi 307 
Palnocetua sedgwidut, 309 
pale&cea, Acmea 4 
Paleontology, Report Department of, 
447-448 

palmeri Micnodfctyoo, 115 136 
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palmeri, Panetobslpna, 306 
Sargaaaum 116, 150 
panunensis, Diadora, 11. 19 
Tallin*, 16 

pamculatum, Bargassum, 116 ISO 
pannosa, Chnoospora 116, 144 
Mecrocallista, 5 

papilloaa pacific* Laumncia, 157 
p a ra dox* , Masonophycus, 116, 141 
Faramataria dupontu, 20 
panuitica, Calothn* 125 
parcipicta, Margarita* 5 
Panatobalena pal man, 306 

(?) — curia. 345-346 
parmelaei, Cblamya swiftn, 59, 62 
parviplnma Fundulua, 96-99 
parvula, Acetabulum, 115 135 
CHampU, 116, 153 
paschahs, Fosliella, 117, 176 
Patella mexicana 20 
patula, Thais 12 
paucicoatata. Leptotbyra, 5 
povida, Grypolithax, 361, 396 
Pecten ballus hamphUU, 59, 62 
cataracts* 16 
cerrosensu, 59, 62 
circular!*, 16 
haalayi, 59, 62 
lnvalidus, 59 
latiauntus, 59 
pufpuratut 59, 62 
stearoaii, 59 62 
•ubnodosua, 16 
veatchii, 49 61 
pectenoidas, Glycymans, 16 
Pedalion chcmnitsianum, 12, 16 
pedroana, Tnphora, 6 
pedunculatus, Sporochnus, 116, 145 
Fucus, 145 
peflucida, Chama, 4 
peltoides, Willuuma, 6, 22 
penelope Cytharella, 16 
pomcillata, Litton na, 1 1 
pemnsulans Tnphora, 21 
Porlpoloeatua, 334 

vaallttfar, 336-343 
persona Acnuea, 4 
paraonatum, Csnurnum, 117-171 
peruviana, Gadmia 11 
peruvianas, Strombua, 21 
Petricola robuata, 16 
PsyaaoneDia rubra, 117, 175 
Phacoides anmilatua, 62 

approximates, 16 
calif omica, 5 
lamproa, 16 
nuttalU, 16 

phatlraaa, Cytharella 13 
Ph a ai a nnUa pulloidaa, S 
rubnlinsata, 5 
typicum, 20 


Philbartia afflnis, 20 
trtebodes, 20 
Philobrya setoaa, 5 
Phormidtuxn fragile, 115, 119 
malls, 115, 119 
phrygia, Marginalia, 20 
Phytlonotus princepa, 20 
radix, 12 
regius, 20 
Pictosoala, 42 
pileans, Cymatiusn, 14 
Pinctada flmbriata 16 
piscator, Sula, 91 
Pitana vulnerata, 16 
planaxu, Littorina 5 
planasptra, Thais, 12 
Platyllthax, 3SS 

robuata, 360, 399 
Plaonoaponum sacchoma, 117, 164 
Plailocatopsis hupscbn, 309 
megalophysum, 311 
Plesiocetua garopn 309 

hupschu 309, 311 
plumoaa, Entermorpha, 114, 137 
plumula, Lithophaga, 16 
Polmices uber, 20 
politulus, Cysticu* 4, 14 
Polystpbonia Eaetwoo das, 116, 192 
guadaluponala, 117, 194 
homola, 116 194 
Maaonll, 116, 190 
tongatsnsu 116 190 
Pontian Miocene, 83 
porten, Rusoa 26, 29 
portari, Rissoxna 30 
pnsteaatus, Bufo bufo, 106 
Pks i bydun abavua, 94 
prim wus, Hoptophoneus, 231 
princepa Conus, 14 

Fasciolar ta, 19 
Phyllonotua, 20 
pnsca, Balstna, 304 

Siphonocetus, 304 
PnacodelpHnus atropiua, 357 
pristipleura, Cardium, 15 
profectus, Vulpavus, 252 
propchexogonum, Epitomum, 52 
ProtobalsMia paluatlantica, 308 
Psammobia fucatua, 16 
Psephidia cymata 6 
Ptana sterna, 16 
Pufflnus arvernensls, 44 
conradi, SB 
diatom tcus, 84 
Ineaptor, M 

pulchenma, Btrombma, 21 
pulla, Trivia, 21 
pullata, Littonna, 19 
pulloidaa, Phas ianalla, 5 
Punctiacala, 42 
punctulata, Bullana, 17 
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Puneturetla cooperi, 6 
purpuraecens, Conus 10, 1ft 
purpuratua, Peeten, SO, 62 
purpurea, Ahrama, 4 
puailla Mychodea 1S2 
Valonta, 135 

jmsilloides, Biphonocladua, US 1SS 
Pustulana pustulata, 21 
pygnuea, Anachis, 17 
PynuntdeUa hastate, 21 
Pyrene connate caUfomiana, 12 
luscata, 12, 21 
bnuastoma, 21 
major, 21 
ooellata, 12 

pynformis Cypraolina, 4 
pyrrhogastcr, Tnturus 105 


quadnfisaatum, Siphodentabura, 6, 16 
quadnvtrgata Klaphe, 107 
lineata, Elaphe, 108 


raeemosa clavifora macrophyte, Caulerpa, 
128 

laetevirwj* cylwdracea, Caulerpa, 
126 

laetavirens typica, Caulerpa 129 
radians, Tnvla, 21 
fndiatus, Hehacus, 11 
radkans, Sphacolana, 139 
radicate, Murex, 12 
radix, Phyllonotua 12 
rammata, Liotia 19 
Rana teraporaria, 106 
rathlni, Cetotherium, 307 
redusiana, Neventa, 60 
rectiroetns, Murex 20 
rectus Modiolus 59 
regina, Trgula, 6 
regius, PHyllonotus, 20 
regulana, Chtarogtete 115,118 
Marginella, 12 
Rnneckei, Ostreobium, 134 
retardatus, Hynobms, 106 
reticulate, Area 14 
retiporosa, Opalia, 45 
retiporosum, Epitoniuta, 19 45 
Rftusa harpa, 6 
Rhegnopsis palaatlantica, 30ft 
Rhodochorton Daviesii, 117, 166 
Eastwood se, 117, 16ft 
Ricardia Montagan gigantea, 116, 154 
ngida, Antigona, 14 

laxa, Herponphoma, 164 
Viva, 137 
Hagens, Malea, 19 
Risaoa albollrata, 2ft 
Annate, 32 
gnppiaaa, 29 


Riftsoa lirate, 2S 

portan, 28, 29 
scalartformis, 32 
Risaoella exoolpa 36 

Johmtonl, 66 
tumens 36 
Rusoma baleen, S3 
b si 1/1 , 36 
caUfonuca, 6 
cleo 6 

firmata 21, 32 
gisna basil Irate, It 
kelaeyi, 34 
lapasana 14 
melanelloldes, SI 
nemna, 33 
portarl, 60 
Stephen Me, 93 
strict* 12 21 32 
woodwardu, 36 
robust*, Megapteropsis 309 

Plstyllthax, 360 3M 
robustus Pttchycstus 306 
PetncoU, 16 

romenanua Notiocetus, 309 
rosacea, Acmes, 17 
r oese U inua Circulus 4 
rubens, Jatua 117 179 
rubra, PeyssoneUla, 117, 171 
rubrflincata, Phusianell*. 1 
rufonotata Engina, 19 
rugoaa, Fiasurella, 19 


saccate Dumontia 155 
saccHonxa, Pleonosporlura, 117, 168 
Salmo tndeus, 101 
sanctorum Turbomlla, 22 
San Diego formation, 61 
Banfordian* AsparagDpsis, 154 
•an guinea, Trivia 21 
sanguuiolentus, Cantharuc, 18 
santn-anp, Oasterosteus, 101 
Santa Marganta formation, 78, 80 
Sargaasuxn Palroen 116, 138, ISO 
panioulatuxn 116, 150 
Sarmatian Miocene 83 
Saugus formation, 62 
scabneoata Nsnta, 12 
Seal* hexagon* 52 
ecalanfonms, Odoetomia, 20 
Rissoa, 32 

soaldiensu Herpetocetus, 307 

scutulata Littonna, 12 

Seale Alvin bibliography, 1930, 454 

Report Stembart Aquarium, 1930. 

449 

aecurla, Panetobalana (7) 343 -3 4 8 
sedgwicku, Paleocetus, 309 
•emipolitum Dentallum, 15 
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SetcheU, W A.utdN L Gardner, Mh4m 
A lga of the Revillagigsdo I rian da Ex- 
pedition In 1925, 109-215 
setose, Phdobrya, 5 
Biria aaaimillata 21 

montereyensis, 6 
slmilis, Burtmoprii 309 
umulans, C odium, 115, 133 

Luiprollthu, 560, Ml 
tmlcola, CoUcodasya, 117, 166 
lifltton, Colpomenia, 116, 143 
Loaolttlum, 361, MO 
Siphodentalium quadriflasatum, 6, 16 
Siphonaru maura lecarna, 21 
palmata, 21 

Siphon ocetus priica, 308 
Siphonocladus puatUotd**, 113, 1M 
tropicus 135 
Slevui, Joseph R , 

bibliography 1930 455 
Contributions to Oriental Herpe- 
tology IV Hokushu or Yeso 
105-108 

Report, Department of Herpetol- 
ogy, 1930 443,444 
amimn Acteodna, 10 
solids. Area, 4, 10, 14 
Solrasu, Joncsewskia, 158 
sookeusn, ComwaUsus, 223 
Desmostylus 223 
speriosa, Corbula, 15 
Sphacriaria brittanica, 139 
furdgera, 115, 138 
indloa, 159 
Masonll, 115 1M 
novsshollandie, 116 159 
radicans 139 
spinoea, Chama, 15 
■pinosum, Crudbulum 18 
Spiral ma labyrinthiformis, 114, 119 
splendent, Calliostoma, 4 
Spondylus calctfor, 16 
spongiosum, Bpitonium, 44 
Sporochnus pedunculatus, 116, 145 
Spyndia fllamentosa, 117, 167 
squakda, MaaroealUsta, 16 
Squalodon mb undos, 354, 360 373 
squamigar, Turbo 21 
sQuamlgaras, Aletes, 17 
Stanfordiaaa, Dasya, 117, 164 
stearnsii, LameUaria, 19 
Pecten, 59, 62 
Btenodou, 307 
Stephens*, Rtssoina, 33 
sterna, Pteria, 16 
Sthenoiytis, 42 
sttmpeoni, TruneateUa, 12 
Streblonema ooJ Ico U, 116, 141 
strieta, Ristofaa, 12, 21, 32 
strict um, Ceraxniom, 173 
Strigatella tristis, 12, 21 


StromMna gibberula, 21 
maculosfe, 21 
pulcherima, 21 
Strombus galeatus, 21 
granutatus, 21 
penmanus, 21 

S tron g, A M , and O D Hama 

Manse Mollusc* of Guadalupe 
Island, Mexico, 1-6 
Marine MoHusoa of the Revfllagi- 
gedo Islands Mexico, 7-12 
Marine Mollueca of the Tree 
Manas Islands, Mexico, 13-22 
Strong, A M , Baker P , and Hanna, G D 
see Baker, Hanna, and Strong 
Strongylocentrotus francitcanut, 59 
subnodosus, Pecten, 16 
subquadrata, Diplodonta, 11 
■ubaecundata Heterosiphoma, 164 
subtemus, Baiieeia, 38 
sub turn ta, Anachis, 4 17 
■ubulata, Coralline, 117, 179 
suessu Pachyacanthus, 308 
Sula wflletti, 91 
supralirata, Alafaa, 17 
supravallata, Teinoctoma 6 
Bwarth, Harry S , bibliography, 1930, 455 
Report, Department of Ornithol- 
ogy and Mammalogy, 1930 
446, 447 

Symploca hydnoides, 123 

mlcrodonta, 115, 18S 


techydrcraoidea, Tabydromus, 107 
Tagrius (?) affims, 16 
Takydromut tachydromoides, 107 
taylorianus, Fusinus, 19 
Tegula gallina, 6 

globula, 21 
mariana, 21 
regina, 6 

Tetnostoma mvallata, 6 
supravallata, 6 
TeUima cumrngu, 16 
ochracea, 16 
panamenais, 16 

temblorenria, Tfph y s tu a, 317-338 

temporaria, Rana, 106 
tenella, Herpoetpbonia, 117, 164 
tenuis, Amphithelaflius, 4 
Cypnecassis, 11 
tenuissima, Chondna, 159 
testacaa, Ohva, 20 
Thau bissrahs, 21 
patula, 12 
plaaospira, 12 

Thursti, Chorsonema, 117, 175 
tigrina, Larina, 10 

Turritrila, 22 
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Tlphyoeetue, 317 

Umblortnaii, 317-333 
tongatensu, Polystphoma, 116, 160 
tomatus Conut. 13 
Tortonian Miocene, S3 
Tote. Prank, bibliography, 1930 455 

Report Department of Exhibit*, 
1930 441 

traasversale, Ceramium 117, 170 
trattroxnatica, Padma 149 
Treasurer Report of, 476 
Tretulia* buccatu* 303 
tnchodes, Philbertia, 20 
tngonulant Cunungia 15 
Tnphora contrerau 21 
dalh 21 
pedroana 6 
peninsulars* 21 
tristis, Stngatella 12 21 
Tntonatia circumtaxta 12 
Trtturus pyrrhogaster 105 
Tnvia pulla, 21 

radians, 21 
sanguinaa, 21 

tropicus, SiphunocUdu* 135 
Truncatella stimpsoni 12 
tuborculifera Tumcula, 22 
tubarculosum Morura, 20 
turnons Hipponu 5,11 
Jeffreyaia 36 
Rlwoella 36 
tumida, Alvania, 17, 29 
Csrdita, 17 

Turbo fluctuosuro, 12, 21 
squamiger, 21 
Turbonilla coyotensis, 21 
flavescens 21 
Indentata 22 
larunda 22 
muncata 22 
sanctorum 22 
tumcula, Odostomta 5 
Tumcula tuberculifera, 22 
Turn tell a tlgrtna 22 
Typhus grandis 22 

typica Caulerpa racemosa laetevirens 129 
typicum Phaaianella 20 


uber, Polinices 20 
Wins moratus 308 
Ulvaangusta 115 137 

Lactuca 115 138 
Luua, 137 
rigida 137 
Ulve Hydrobia 38 
Ulvella Lens 115 138 
uacinatum, Carithlum, 18 


undattUa Chlone, 1$ 
Olivella, 20 
undoeus, Astrsa 4 
unguis, Astroa 1 7 
umfasdata, Lacuna, 11 


fsisbunduit Moris tt 
vahdum, Lithothamnion, 117, 177 
ValonJa putilla 135 
Valvulinem tone, 73 
VanDucee B P , 

bibliography, 1930 456 
Report Department of Entomol- 
ogy 1930 438-440 
vans Cardita 17 
varicostata, Opalia 60 62 
Vasum caat us 22 
veatchii Pecten, 59 61 
Venencardia crasaicostata, 17 
flammea 17 
ventrlcosa, Cardita 59 
Vemucutum aneUum 6 
vemcolor, Atectnon 17 
Lyngbya 122 

Veraluyt) Dictyosphcna, 115, 134 
▼espertma, Ostrea, 59, 62 
vestitum Cymatium 10 
mllllfsr, Penpolocetus 333-343 
virescens Fuuurella 19 
virgmalis, Odostonua, 5 
vitiensu Microchste 115 127 
vucalnoana, Odostomia 20 
volcano Pissurella, 4 11 
volutella Lamprodoma, 19 
vulnerata, Pitana 16 
Vutpavua profectus 232 


Walker formation, 77 
watasm, Deamoatylut 225 
Wetmore, Alexander, PoasU bird remains 
from the Temblor formation near Bak- 
ersfield California, 85-93 
wUletti Sula, 91 
WiUiamiA peltoides 6, 22 
william soni Gaaterotteus 100 
Woodnng W P , Pliocene deposits north 
of Simi Valley California 57-64 
woodward!! Riasoina 36 
wnghti Forrena 60 


xantiuu Bpitonium 19 50 
Miltha 59 62 


Zonana Farlowu 116 149 
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Page 5 
Page 21 
Page 21 
Page 42 
Page 59 
Page 59 
Page 59 
Page 60 
Page 62 
Page 69 
Page 70 
Page 105 
Page 106 
Page 116 
Page 117 
Page 356 


ERRATA 

No 66, for cahfomtca , read cakformcus 

No 192, for Tinas read Thats 

No 198, for sangutnea , read sanftnnea 

Four lines from bottom, for Nxhdtscola, read Ntkdoscala 

Second species in table, for hemphtlk , read hempktiht 

Ninth species m table, for lattauntvs, read laHauratus 

Two bottom lines; for Dentraster, read Dendraster 

First species under Bryosoa, for Cauloramphus, read Caulorhamphus 

Fifteen lines from the top, for hemphtllt , read hemphtlht 

Thirteen lines from top, for Allodesmts, read AUodesmus 

Eighteen lines from top, for AUodesmu , read AUodesmus 

Lines five and four from bottom, for praeUxtatus, read praelexatus 

No 3, for aborea t read arborea 

Sixteen lines from bottom, for gtgaritnotdea, read gtgarltnotdes 
Nine lines from top, for Calacodasya, read Colacodasya 
Six Unes from top, for Oedotus mtrus , read Oedokthax mra 





U&l 79 


INDIAN AGRICULTURAL RESEARCH 
INSTITUTE LIBRARY, NEW DELHI 


p* te of Issue 

Data of lout 

Date of Issue 

%iS iL - 

— - - 








s | 

^ 

~ - " j 

; 

— — 

i 

— 








GIPNLK— H-40 29-4- 5 — 15,0C0 




